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Abstract'
'
Reading difficulties and behaviour problems are common childhood 
conditions with known long-term, deleterious effects on psychosocial development. 
Research shows a high degree of overlap between the two problems, suggesting they 
may be causally connected.  Developmental issues associated with this overlap are 
examined in this thesis, using data from the Australian Temperament Project (ATP), 
a highly respected, community-based longitudinal study of children and families 
which has collected 16 waves of detailed information from infancy to adult life. The 
research presented in this thesis addresses two core developmental questions.  
The first concerns the developmental sequences between the two childhood 
problems.  Several pathways have been proposed, such as behaviour problems lead 
to reading difficulties; reading difficulties lead to behaviour problems; both problems 
are caused by an underlying related condition; and each childhood problem 
exacerbates the other.  However, evidence relating to these pathways is not 
conclusive. This thesis investigates across-time pathways between child reading 
difficulties and behaviour problems. 
The second concerns the consequences of the two childhood problems for 
outcomes in adolescence and early adulthood. This is addressed in three differing 
ways.  First, reading difficulties are very persistent; however, some children do 
recover from them.  Factors associated with recovery from reading difficulties are 
not well understood. This issue is investigated, which may lead better targeting of 
interventions in the future.  
Second, the combined significance of child reading difficulties and behaviour 
problems for adolescent and early-adult educational and occupational outcomes has 
rarely been considered. This leaves open the possibility that claims concerning the 
! x!
deleterious effects of the separate childhood problems might simply reflect the 
influence of co-occurring problems rather than the unique impact of each problem.  
This is the second issue examined. 
Third, while ATP sub-groups with diverging childhood reading and 
behavioural profiles differed on rates of secondary school completion, reasons for 
these differences were unclear and in need of investigation.  It was considered likely 
that the effects of the two childhood problems were mediated by more proximal 
influences, particularly adolescent social connections.  This is the third issue 
examined concerning the consequences of the two childhood problems. 
The thesis has been written post retirement as a reflection on a career in 
research primarily with the ATP study. I was its Project Manager from 1991 to 2007 
and contributed to all phases of the research.  Thus, I managed eight cohort-wide 
data collection waves from 1992 to 2006 and six nested sub-studies; was responsible 
for sample maintenance; prepared data sets and undertook statistical analyses; 
authored and contributed to journal articles, reports, book chapters (amounting to 57 
papers, 8 reports and 6 book chapters to date); presented conference papers; and 
managed commissioned collaborations.  The work presented in this thesis brings 
together prior publications completed by myself and other researchers associated 
with the ATP study around the theme of reading difficulties and behaviour problems 
in childhood.  I was the lead author of four of the six papers. Four papers were 
published between 1995 and 2001, a fifth was published in 2017, and a sixth has 
been submitted for publication.  
The contents of my thesis are organised as follows:  
Chapter 1 provides a review of research on reading difficulties and behaviour 
problems, looking at their nature, prevalence, and long-term consequences. Evidence 
relating to developmental pathways between the two childhood problems and their 
! xi!
consequences for later development is reviewed. As some of the papers included in 
this thesis were completed between 1995 and 2001, the literature review discusses 
research relevant to these earlier papers as well as more recent findings on the issues 
examined.  Finally, a summary of issues addressed by the thesis is provided.   
Chapter 2 provides an overview of the Australian Temperament Project 
study.  It describes the impetus for the study, overarching aims, domains measured, 
sample recruitment and informants, data collection waves and methodologies, 
cohort-wide and nested sub-studies, researchers taking leadership roles in the study, 
grants awarded, major collaborations undertaken, and an overview of my 
contribution to the study. 
Chapter 3 discusses the major approaches used to measure reading difficulties 
and behaviour problems at the time the ATP series of studies commenced. The 
advantages and disadvantages of the differing approaches are discussed and the 
measures selected for use in the ATP study are situated within this literature.  
Finally, the chapter describes the methods used to identify reading difficulties and 
behaviour problems in the ATP sample.  
Chapter 4 presents three previously published papers examining 
developmental pathways between reading difficulties and behaviour problems. Paper 
1 investigates child and family precursors from infancy to 5-6 years of reading 
difficulties and behaviour problems identified at 7-8 years, with the aim of detecting 
the domains and ages at which precursors first emerge.  I was a senior author of this 
paper. Paper 2 investigates whether reading difficulties pose a risk for the 
development of behaviour problems; behaviour problems exacerbate reading 
difficulties; and the stability of reading difficulties and behaviour problems two years 
after initial identification. I was the leading author of this paper. Paper 3 examines 
the degree of comorbidity between the two childhood problems, whether a child’s 
! xii!
sex plays a role, and whether groups showing diverging reading and behavioural 
profiles differ on phonological processing skills. I was a senior author of this paper. 
Chapter 5 presents three papers on the consequences of child reading 
difficulties and behaviour problems.  I was the leading author on all three papers. 
Paper 4 investigates the stability of learning difficulties over a six-year time span, 
from 7-8 years to 13-14 years, as well as factors associated with the persistence or 
remission of learning difficulties. Paper 5 examines whether the risk of secondary 
school non-completion, lower engagement in tertiary education, and unemployment 
and low occupational status at 23-24 years differs across groups showing both, one, 
or neither childhood problems in order to shed light on their unique and joint effects.  
Paper 6 investigates the extent to which the effects of child reading difficulties and 
behaviour problems on secondary school non-completion are mediated by the 
adolescent social processes of school engagement, and family and peer attachment.  
This paper investigated whether direct pathways between the two childhood 
problems and secondary school non-completion remained after salient, more 
proximal influences were included.  This paper is currently under review. 
 Chapter 6 provides a synthesis of learnings from the presented paper series. It 
then reviews several interventions that have been successful and discusses some 
practical implications of our findings for preschool and school educational systems.  
Finally, the chapter identifies research issues that could be investigated in the future 
regarding the progress and wellbeing of individuals with a history of child reading 
difficulties, behaviour problems, or both. 
!
 1 
Chapter(1:(Introduction(
(
1.1(( Chapter(outline(
Reading difficulties and behaviour problems are two of the most prevalent 
problems experienced by children. They tend to be very stable and difficult to remediate, 
and can negatively affect functioning over many areas of life (Pihlakoski, Sourander, 
Aromsa, Rautava, Helenius, & Sillanpas, 2006; Wadsworth, DeFries, Olson, & Willcutt, 
2007). This chapter provides an overview of knowledge about the two childhood 
problems, focusing particularly on their inter-relationships.   
The chapter begins by looking at each childhood problem separately. Section 1.2 
looks at the nature and prevalence of reading difficulties as well as their long-term 
persistence and consequences, while Section 1.3 looks at similar issues in relation to 
behaviour problems.  Section 1.4 discusses the first main interest of this thesis: 
connections between childhood reading difficulties and behaviour problems, their degree 
of overlap, hypotheses about why they may be connected, and evidence supporting these 
hypotheses. Section 1.5 examines the second main interest of the thesis: the 
consequences of child reading difficulties and behaviour problems, particularly the 
persistence and remission of reading difficulties; consequences of the two childhood 
problems for adolescent and early adult educational and occupational outcomes; and 
mediation of pathways between the two childhood problems and educational outcomes 
by adolescent social processes.   Section 1.6 summarises the issues this thesis will 
address.  Finally, Section 1.7 briefly introduces the Australian Temperament Project, the 
context for the research undertaken.  
(
 2 
1.2( Childhood(reading(difficulties(
1.2.1( What(are(reading(difficulties?(
 Reading is an essential capacity in today’s world and a vital resource for 
successful participation in society (Roe & Smith, 2012).  Learning to read seems to 
come easily to most children, but some struggle with this important developmental task.  
At its core, reading comprises an understanding of the meaning of written or printed 
words.  A set of inter-related skills help children decode the meaning of words, 
including a knowledge of letters; understanding of how sounds are represented 
alphabetically; and conception of the internal structure of words. Reading skills are 
consolidated by practice which leads to fluency, knowledge about exceptions to 
alphabetic principles (e.g., irregular words), and acquisition of a vocabulary that can aid 
comprehension and help children to understand the more general meaning of text.    
 Reading difficulties occur when children struggle to decode individual written 
words which can affect their fluency and ability to comprehend the content of text.  
Hence, reading difficulties encompass problems in word recognition, reading fluency 
and prose comprehension (Stanovich, 2005).  Children with reading difficulties may 
show some, or all, of these difficulties.  Reading difficulties are often an outcome of 
phonological processing deficits and poor word de-composition skills (Fletcher, Lyon, 
Fuchs, & Barnes, 2007; Stanovich, 2005) as well as processing impairments such as 
rapid naming problems which affect fluency and comprehension (Furnes & Samuelsson, 
2011; Wolf, Bowers, & Biddle, 2000).  Children with dual phonological and processing 
deficits tend to exhibit more severe reading difficulties (Kirby, Parrila, & Pfeiffer, 2003; 
Wolf et al., 2000).  
 3 
Various terms have been used to describe reading difficulties, such as “reading 
disability” or “dyslexia”, which tend to suggest severe impairment.  However, reading 
difficulties occur on a continuum ranging from moderate to severe (Shaywitz, Escobar, 
Shaywitz, Fletcher, & Makuch, 1992).  Hence in this thesis, I use the term “reading 
difficulties” (RDs), unless the studies reviewed used other terms, as the children 
included in our studies were not constrained to be at the most severe end of the reading 
difficulties continuum. 
 
1.2.2( Prevalence(of(childhood(reading(difficulties(
The prevalence of reading difficulties is difficult to determine due in part to the 
differing ways they have been defined (see Chapter 3 for further discussion of 
approaches used to identify RDs).  For example, the prevalence of dyslexia has been 
estimated to range from 5% to 17% in the U.S. (Shaywitz & Shaywitz, 2005), with 
similar estimates also reported for reading difficulties (5% - 15%; Pennington, 2009; 
Vellutino, Fletcher, Snowling, & Scanlan, 2004).  In Australia, it is thought that up to 
20% of early elementary school students struggle to learn to read and 10% experience 
substantial reading difficulties (Coltheart & Prior, 2007).   
Another possible reason for a divergence in prevalence relates to the regularity of 
a nation’s predominant language system, particularly how closely sounds and letters 
correspond (Landerl, Ramus, Moll, Lyytinen, Leppanen, Lohvansuu, Kunze, … Schute-
Korne, 2013).  Seymour, Aro and Erskine (2003) found that children who were exposed 
to a consistent language orthography (e.g. Icelandic, Norwegian, Spanish, German, 
Dutch or Finnish) tended to make more rapid progress in learning to read than children 
exposed to more complex orthographies (e.g., English, French, Danish).   
 4 
In summary, while it is difficult to be precise, it seems likely that the incidence 
of RDs in English-speaking nations is likely to range from about 10% to 15%. 
 
1.2.3( Consequences(of(early(reading(difficulties(
As children progress through elementary and secondary school, those with early 
RDs continue to lag considerably behind their peers on reading (Maughan, Messer, 
Collishaw, Pickles, Snowling, Yule, & Rutter, 2009; Undheim, 2009).  Research 
indicates that 65% to 75% of children with reading difficulties continue to show 
deficient reading skills in secondary school (e.g., Landerl & Wimmer, 2008; Svensson & 
Jacobson, 2006; Verhoven & van Leeuwe, 2008).  The literature is inconsistent on 
whether the gap between RD children and their non-RD peers widens over time (e.g., 
Morgan, Farkas, & Hibel, 2008), remains much the same (Astrom, Wadsworth, Olson, 
Willcutt, & DeFries, 2011; Wadsworth, DeFries, Olson, & Willcutt, 2007) or decreases 
(Scarborough & Parker, 2003; Wright, Fields, & Newman, 1996). More research on this 
issue is needed but is limited by the scarcity of relevant longitudinal data.   
Children with RDs are also often at risk for learning difficulties in other areas 
such as mathematics (Judge & Watson, 2011; Willcutt, Petrill, Wu, Boada, DeFries, 
Olson, & Pennington, 2013).  Additionally, their school performance tends to be 
significantly poorer than their non-RD peers (Frostin, Greenberg, & Robins, 2005: 
Willcutt, Betjemann, Pennington, Olson, & DeFries, 2007) and they are at higher risk of 
school drop-out (Doren, Murray, & Gau, 2014; Cortiella, Horowitz, Newman, & Kay, 
2014).    
Children with RDs can show difficulties is other areas of life as well.  For 
example, a large body of research indicates that children with RDs often have 
behavioural and emotional problems (e.g., Arnold, Goldston, Walsh, Reboussin, Daniel, 
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Hickman, & Wood, 2005; Carroll, Maughan, Goodman, & Meltzer, 2005; Svetaz, 
Ireland, & Blum, 2000).  However, as will be taken up in Section 1.4, such problems 
may coincide with, or precede, the development of RDs rather than be a consequence of 
them.  Childhood RDs are also associated with higher rates of juvenile delinquency and 
criminal convictions (McGee, Share, Moffit, Williams, & Silva, 1988), poorer 
employment histories and lower occupational levels (Dubow, Huesmann, Boxer, 
Pulkkinen, & Kokko, 2006), and more frequent psychosocial adjustment problems in 
adulthood (Maughan, Pickles, Hagell, Rutter, & Yule, 1996).  
In summary, research indicates that reading difficulties tend to be very persistent, 
have negative consequences for educational attainment and secondary school 
completion, are a risk for psychosocial adjustment difficulties, and are associated with 
poorer adult outcomes. 
 
1.3( Childhood(behaviour(problems(
1.3.1( What(are(child(behaviour(problems?(
Childhood behaviour problems comprise behaviours that typically bring children 
into conflict with their environment or reflect deep inner distress. They encompass 
aggressive, defiant or destructive actions that negatively affect others; overly active, 
impulsive behaviours and problems maintaining attention which interfere with a child’s 
ability to complete tasks or manage his/her roles and responsibilities; or intense feelings 
of withdrawal or sadness that are indicative of internal distress (Campbell, 2006).  Most 
children occasionally display such behaviours but their frequent occurrence can be a 
sign that children have difficulties that are atypical and beyond the norm.  Additionally, 
if untreated, these problems tend to become entrenched and can place children at risk of 
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problematic developmental pathways (Tolan, Gorman-Smith, & Loeber, 2000).  
Childhood behaviour problems are generally differentiated into two main types:  
a)! externalising problems, which are expressed outwardly and are frequently 
separated into acting out, aggressive problems and hyperactive, distractible, 
attention problems. These two sub-types frequently co-occur and are risks for 
each other (Connor, Steeber, & McBurnett, 2010; Loeber, Burke, Lahey, 
Winters, & Zera, 2000); and 
b)! internalising problems, which comprise behaviours indicative of internal 
distress and are often further divided into anxious, worried and fearful 
behaviours and socially withdrawn, sad, unhappy behaviours.  Co-occurrence 
of these two sub-types is common (Garber & Weersing, 2010; Merikangas & 
Avenevoli, 2002).  
 
1.3.2( Prevalence(of(child(behaviour(problems(
Estimates of the prevalence of child behaviour problems come from studies 
assessing symptomatology using diagnostic classification systems such as the Diagnostic 
and Statistical Manual of Mental Disorders (DSM; American Psychiatric Association) or 
the International Classification of Diseases (ICD; World Health Organisation).   The 
meta-analysis by Roberts, Attkisson and Rosenblatt (1998) found that the prevalence of 
any type of psychological disorder in children and adolescents ranged from 1% to 51% 
across the 52 studies included, with an overall mean of 15.8%.  Age differences were 
apparent, with 8% of pre-schoolers receiving a diagnosis, 12% of preadolescents, 15% 
of adolescents and 18% of wider age groups.   More recent estimates of the incidence of 
any disorder were 12% (Costello, Egger, & Angold, 2005) and 13.3% (Costello, 
Mustilla, Erkanli, Keeler, & Angold, 2003). 
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Merikangas, Nakamura and Kessler (2009) investigated the incidence of specific 
types of disorders in children and adolescents using data from six large community 
samples of U.S., U.K. and South American children.  While the reference period differed 
across studies, all disorders had occurred within the previous 12 months. Rates of 
attention deficit-hyperactivity disorder (ADHD) ranged from 0.9% to 8.7%; for conduct 
disorder, from 1.5% to 5.4%; for oppositional defiant disorder, from 1.8% to 6.0%; for 
any type of anxiety disorder (e.g., phobias, generalised anxiety disorder, obsessive 
compulsive disorder), from 2.2% to 9.5%; and for any type of depressive disorder (e.g., 
major depressive disorder, dysthymia), from 0.9% to 3.4%.  The researchers also noted 
the existence of comorbidity across disorders, particularly within the two broad 
dimensions of externalising and internalising problems.  
 These findings suggest that the prevalence of behaviour problems in elementary 
school aged children could be expected to be around 12-13%, with anxiety problems and 
ADHD likely to be most common.  
 
1.3.3( Consequences(of(child(behaviour(problems(
 Much research demonstrates that child behaviour problems are associated with 
poorer academic achievement (see the meta-analysis of 26 studies by Reid, Gonzalez, 
Nordness, Trout, & Epstein, 2004). ADHD problems have often been the major focus; 
for example, several meta-analytic studies show that ADHD is a risk for poorer 
academic achievement (Frazier, Youngstrom, Glutting, & Watkins, 2007; Sexton, 
Gelhorn, Bell, & Classi, 2011; Spira & Fischel, 2005). Drilling down further, Warner-
Rogers and colleagues suggest that attention problems are more central than over-
activity problems (Warner-Rogers, Taylor, Taylor, & Sandberg, 2000), a finding also 
reported by others (e.g., Rabiner & Coie, 2000; Willcutt et al., 2007).   
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 Conduct/oppositional problems are also associated with poorer academic 
performance (e.g., Bierman, Coie, Dodge, Greenberg, Lochman, McMohan, & 
Pinderhughes, 2013), while externalising behaviour problems are a risk for secondary 
school drop-out (Shonkoff & Phillips, 2000).  While externalising behaviour problems 
have often been the focus, the meta-analysis of Horn and Packard (1985) showed that 
internalising behaviour problems were also a risk for reading difficulties. 
However, it is notable that research generally does not investigate whether co-
occurring learning difficulties are also present, leaving open the possibility that they 
may, to a certain extent, underpin the association between child behaviour problems and 
academic difficulties. However, McGee and colleagues using data from the longitudinal 
Dunedin Multidisciplinary Study of Health and Development and the Australian 
Temperament Project, did examine the long-term implications of hyperactivity and 
reading ability simultaneously, finding that both were implicated in poorer secondary 
school performance and secondary school non-completion (McGee, Prior, Williams, 
Smart, & Sanson, 2002). 
Additionally, there are many adverse psychosocial consequences of childhood 
behaviour problems (particularly externalising problems) including engagement in 
adolescent antisocial behaviour and substance use (Farrington, 1998; Fergusson, 
Horwood, & Ridder, 2005), the experience of psychosocial difficulties (Copeland, 
Shanahan, Costello, & Angold, 2009; Richards, Maughan, Hardy, Hall, Strydom, & 
Wadsworth, 2001) a greater likelihood of unemployment or engagement in an unskilled 
occupation (Fergusson & Horwood, 1998; Kokko & Pulkkinen, 2000); and poorer 
physical health, and greater service utilisation (Temcheff, Serbin, Martin-Story, Stack, 
Ledingham, & Schwartzman, 2011). 
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This brief overview makes clear that childhood behaviour problems tend to 
become entrenched; are risks for poorer academic achievement and non-completion of 
secondary school; and are associated with an array of psychosocial difficulties in 
adolescence and adulthood. 
 
1.4( Connections(between(child(reading(difficulties(and(
behaviour(problems((
The impetus for our previously published research, which comprises the first 
major part of this thesis (Chapter 4, Papers 1-3), came from the observation that 
children’s reading difficulties and behaviour problems often co-occur, especially in boys 
(e.g., McGee et al., 1988; Sturge, 1982). For example, Greenbaum and colleagues 
reported that more than 50% of children with emotional or behavioural disorders were 
reading below grade level (Greenbaum, Dedrick, Freidman, Kutash, Brown, Landieri, & 
Pugh, 1996) while Schachter, Pless and Bruck (1991) reported that 43% of learning 
disabled children had behaviour problems. The meta-analysis of 58 studies conducted by 
Horn and Packard (1985) had found that attention-distractibility and internalising 
problems were the most powerful precursors of later reading difficulties, ahead of 
language problems and cognitive abilities.  However, the association had received little 
research attention, with the two streams of research tending to examine each problem 
separately without taking into account the role or contribution of the other childhood 
problem.  The direction of effects between the two childhood problems was unresolved.   
Therefore, the first major issue examined by this thesis is longitudinal pathways 
and developmental sequences between childhood reading difficulties and behaviour 
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problems. The four hypothesised pathways proposed by Chazan (1985) and Hinshaw 
(1992) outlined below are investigated. 
 
1.4.1( Hypothesised(pathways(
The first hypothesised pathway contends that pre-existing behaviour problems 
impede children’s academic development, for example through a limited attention span 
or disruptive classroom behaviours. This hypothesis predicts that behaviour problems 
would be evident prior to the emergence of reading difficulties, and would be a powerful 
risk for their development.   
The second hypothesised pathway asserts that children’s experience of reading 
difficulties leads to the later development of acting out and/or emotional behaviour 
problems.  This pathway points to the deleterious psychosocial effects of childhood 
reading difficulties, for example disruptive behaviour may occur so that children can 
avoid learning activities, or anxiety and withdrawal may be a reaction to perceived 
failure.  This hypothesis would predict that children experiencing reading difficulties 
who did not have co-occurring behaviour problems would begin to exhibit them 
following the development of reading difficulties.  
The third hypothesis posits that the association is correlational rather than causal, 
due to an underlying third condition such as language deficits or lower intellectual 
capacities that may be common to both childhood problems and causally related to them. 
This hypothesis would predict that when the effects of such related conditions are 
included, associations between reading difficulties and behaviour problems would no 
longer be evident.   
The fourth hypothesised pathway proposes that the two childhood problems are 
mutually reinforcing, with each exacerbating the other.  This pathway would predict that 
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children with both types of childhood problems would show higher subsequent levels of 
each problem when compared to those with only one of the two childhood problems.   
The nature of the connections between child reading difficulties and behaviour 
problems is an important public health issue as it carries intervention and prevention 
implications.  If the first hypothesis is true, attention to children’s behavioural 
difficulties prior to commencement of elementary school could be expected to have 
broad pay-offs in preventing the development of reading difficulties.  If the second 
hypothesis is true, remedial efforts should attend to children’s socio-emotional wellbeing 
as well as their reading difficulties to have the greatest effect.  If a third condition causes 
both problems, amelioration of this condition could prevent the development of both 
problems. If the problems exacerbate each other, broadly focused interventions will be 
necessary rather than more narrowly focused ones. At the time the ATP research was 
conducted, interventions tended to focus on one problem only (and to a certain extent 
still do). Of course, in reality, the aetiology of the two childhood problems is likely to be 
complex and vary across children, so there may be multiple routes to their development.  
Thus, all hypothesised pathways are plausible.   
 
1.4.2( Evidence(relating(to(the(four(hypothesised(pathways(
Prior to the publication of the ATP studies in 1995 and 1996, support had been 
found for the first hypothesis - that behaviour problems frequently preceded, and might 
be implicated in, the development of reading difficulties. Studies using community 
samples consistently showed that behaviour problems at the time of elementary school 
entry were common precursors of reading difficulties (Alexander, Entwisle, & Dauber, 
1993; Jorm, Share, Matthews, & Maclean, 1986; McGee, Williams, Share, Anderson, & 
Silva, 1986; McMichael, 1979; Stott; 1981).    
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However, there did not appear to be any studies examining the impact of 
behaviour problems from earlier stages of development, such as infancy, toddlerhood 
and early childhood.  Additionally, the possibility that the connections were a result of a 
third related condition had generally not been investigated.  Both of these limitations 
were addressed by the ATP series of studies reported in Chapter 4.  
Since the completion of our studies, others have shown links between 
externalising behaviour problems from earlier stages of life and reading achievement in 
elementary school.  For example, Gray and colleagues examined trajectories of 
aggression, overactivity and inattention from one to three years, finding that inattentive 
and overactive behaviours predicted poorer grade two reading achievement, with 
inattentiveness more salient (Gray, Carter, Briggs-Gowan, Jones, & Wagmiller, 2014).  
A similar study by Brennan and co-researchers looked at toddler-age aggression, 
oppositionality, inattention and hyperactivity-impulsivity and found aggression to be the 
most consistent predictor of academic difficulties although associations were “modest” 
(Brennan, Shaw, Dishion, & Wilson, 2012).  These studies add to the weight of evidence 
supporting the first hypothesised pathway, although they did not specifically examine 
risk for reading difficulties and cannot rule out the possibility that a third related 
condition might underpin the pathway from prior behaviour problems to reading 
difficulties.  
Prior to the ATP studies, mixed support was evident for the second hypothesised 
pathway - that reading difficulties lead to behaviour problems.  Some studies did not 
find an increase in behaviour problems in children with reading difficulties over the first 
few years of elementary school (Jorm et al., 1986; Stott, 1981); however, McGee et al. 
(1986) found that reading difficulties exacerbated already existing behaviour problems.  
Fergusson and Lynskey (1997) found that reading disabled children tended to display 
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higher rates of conduct problems up to 16 years of age.  However, when the effects of 
baseline conduct problems were controlled (in addition to other factors), the association 
was no longer apparent, suggesting that the initial findings may have reflected a 
continuity of conduct problems rather than an effect of reading difficulties.  This 
possibility may also underlie the frequently reported relationship between elementary 
school reading difficulties and adolescent juvenile delinquency (Farrington, 1987), in 
that child externalising problems are also powerful risks for juvenile delinquency and 
may drive the association. 
Since the completion of the ATP studies, some further support for the second 
hypothesised pathway has emerged.  In a study following Finnish children from 
preschool to school, Halonen and co-researchers found that difficulties in learning to 
read were associated with increases in internalising problems during the preschool year 
and the first year of elementary school, followed by increases in externalising problems 
in the second year (Halonen, Aunola, Ahonen, & Nurmi, 2006).  Morgan and colleagues 
found that children showing poor reading skills in first grade (as defined by being in the 
lowest 10% of the distribution) were more likely to show behaviour problems in third 
grade after controlling for initial levels of behaviour problems (Morgan, Farkas, Tullis, 
& Sperling, 2008).  Similarly, another study found that poor reading achievement at 
school entry was a risk for conduct problems 30 months later after controlling for 
baseline levels of conduct problems (Bennett, Brown, Boyle, Racine, & Offord, 2003).  
Why might there be a variation in the findings on this issue, with some finding 
support but others not?  One possibility is that the hypothesised pathway is sensitive to 
the initial levels of behaviour problems displayed by children.  Perhaps behaviour 
problems develop only in specific sub-groups of children showing reading difficulties, 
for example those who already have some propensity for behaviour problems, whereas 
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those with reading difficulties who are initially well adjusted are able to maintain 
adequate levels of adjustment. As will be seen in Chapter 4, the ATP study was able to 
shed some light on this issue. 
The third hypothesised pathway - that another condition underpins and is 
responsible for the association between the two childhood problems - had received little 
research attention prior to the ATP studies, due perhaps to a lack of longitudinal data 
measuring early behaviour problems, potential causal influences such as language and 
intellectual capacities, and later reading skills.  However, Richman, Stevenson and 
Graham (1982) had shown that lower intellectual capacities were related to both 
behaviour problems and poor reading readiness in the preschool years.  They also found 
high overlap between language delay and behaviour problems (59% of children with 
language delay displayed behaviour problems compared with 14% of children without 
language delay, while 13% of children with behaviour problems showed language delay 
compared with 3% of children without behaviour problems).  Further, preschool 
language delay and behaviour problems were predictive of later behaviour problems at 8 
years (Stevenson, Richman, & Graham, 1985).    
Bruck’s (1989) review of the prevalence and aetiology of adjustment problems in 
learning disabled children showed that the overlap between behaviour problems and 
reading difficulties was much more powerful for boys than girls, suggesting that a 
child’s sex was a possible underlying causal influence.  As many studies had not 
investigated reading difficulties in girls, this question had not received much attention 
and was a clear issue needing clarification.  Accordingly, the possibility of sex 
differences was explored in the ATP series of studies presented in Chapter 4. 
Further research relevant to the third hypothesised pathway has been published 
since the ATP studies. Tomblin and co-researchers found that children with language 
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impairment at the time of elementary school entry were subsequently at significantly 
higher risk of reading difficulties and behaviour problems two years later, although the 
risk was much higher for reading difficulties than behaviour problems (Tomblin, Zhang, 
Buckwalter, & Catts, 2000).  Their analyses showed direct links between language 
impairment and reading difficulties, and between reading difficulties and behaviour 
problems, but links between language impairment and behaviour problems were 
mediated by reading difficulties.  Overall, this study indicated that while language 
impairment played a role, links between reading difficulties and behaviour problems 
remained, suggesting only partial support for the third hypothesised pathway.  
A series of studies by Willcutt and co-researchers has investigated whether 
children showing differing reading and ADHD profiles differed on neuropsychological 
characteristics.   Phenotypic analyses showed that RDs and ADHD were associated with 
multiple cognitive deficits rather than one single type of cognitive deficit (Willcutt, 
Betjemann, McGrath, Chhabildas, Olson, DeFries, & Pennington (2010).  RDs were 
uniquely associated with weaknesses in phonemic awareness, verbal reasoning and 
working memory, while ADHD was uniquely associated with a weakness in inhibitory 
control.  Both child problems shared a deficit in processing speed, leading to the 
suggestion that this may be the most salient common deficit.  
In a further exploration of this issue using structural equation modelling, poor 
phonological awareness was found to be a unique predictor of RDs and poor response 
inhibition of ADHD, while problems in processing speed, naming speed and verbal 
working memory predicted both RDs and ADHD (McGrath, Pennington, Shanahan, 
Santerre-Lemmon, Barnard, Willcutt, DeFries, & Olson, 2011). The research team also 
investigated shared and unique neuropsychological differences between reading and 
maths disabilities (Willcutt et al., 2013), finding that the group with both disabilities was 
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more impaired than groups with single problems.  Deficiencies in working memory, 
processing speed and verbal comprehension were risks for both types of learning 
disabilities while deficiencies in phoneme awareness and naming speed were associated 
only with RDs and set shifting with maths disability. They concluded that RDs and 
maths disabilities are separate but related disorders that share several neuro-
psychological weaknesses. 
All in all, support for the third hypothesised pathway appears mixed, as some 
neuro-psychological processes are linked to both reading difficulties and behaviour 
problems but there are also some unique neuropsychological predictors. Future research 
in this area should also consider the stability of potential underlying conditions which 
are assumed to be relatively stable.  For example, Zubrick and colleagues found that few 
children consistently showed low language capacities between four and ten years 
(Zubrick, Taylor, & Christensen, 2015), which may reduce the possibility that a 
relatively immutable condition underpins and completely accounts for the relationship 
between reading difficulties and behaviour problems. 
The fourth hypothesised pathway proposes that the two childhood problems 
exacerbate each other; in other words, the presence of both problems should be 
associated with an increase in behaviour problems and more severe reading difficulties 
over time than if only one problem is present.  Again, this possibility has been little 
studied, although McGee et al. (1986) had found that reading difficulties further 
exacerbated behaviour problems.  Ideally, a thorough test of this hypothesis would use a 
person-based rather than variable-based approach, following-up groups showing both, 
one and neither type of childhood problems to more clearly disentangle single and joint 
effects. This is the approach taken in the ATP series of studies, with our findings relating 
to the fourth hypothesised pathway reported in Chapter 4.  
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In summary, based on the findings of our own and other research, the only 
hypothesised pathway for which there currently appears to be considerable empirical 
support is the first, that behaviour problems frequently precede and may be implicated in 
the development of reading difficulties.    
There is now more support for the second hypothesis (that reading difficulties 
lead to the development of behaviour problems) than at the time of the ATP studies, but 
there remains inconsistency in the findings. The possible explanation of this 
inconsistency discussed above could be examined by future research.   
There is now partial support for the third hypothesised pathway that another 
condition underpins and is responsible for the association between the two childhood 
problems, with some neuropsychological similarities found across the two childhood 
problems, but also some differences. The findings have led to the provisional conclusion 
that the two childhood problems are distinct but share common aetiological factors.  
Not enough research has been conducted on the fourth hypothesised pathway 
(that the two problems exacerbate each other) for conclusions to be drawn about its 
validity.  Given the greater availability today of longitudinal datasets with relevant 
population-based data, for example the Longitudinal Study of Australian Children (Gray 
& Sanson, 2005), there is more capacity for in-depth work to be undertaken than in 
previous years. 
 
( (
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1.5( Consequences(of(reading(difficulties(and(behaviour(
problems(for(adolescent(and(early(adult(outcomes(
 The second main issue investigated in this thesis is whether childhood reading 
difficulties and behaviour problems hold consequences for educational and occupational 
outcomes in adolescence and early adulthood.   Three separate issues are addressed:  
a)! what are the implications of early reading difficulties for later learning 
difficulties in adolescence; what factors are associated with stability of problems 
or recovery from them; 
b)! what is the independent and joint significance of child reading difficulties and 
behaviour problems for secondary school non-completion, engagement in tertiary 
education, and unemployment and occupational status in early adulthood; and 
c)! do adolescent social connections mediate associations between the two childhood 
problems and secondary school non-completion? 
 
1.5.1( Persistence(of(and(recovery(from(reading(difficulties((
As discussed in Section 1.2, reading difficulties tend to be very persistent.  
However, a proportion of children do recover, moving back into the normal range on 
reading capacities and school performance (Snowling, Bishop, & Stothard, 2000). 
Understanding of the factors that assist or impede recovery is an important public health 
issue as it can provide valuable guidance for the targeting of intervention efforts.  
At the time of the publication of our research on this issue in 2001, there had 
been some research on the factors associated with the persistence of, or recovery from, 
reading difficulties.  Several factors were thought to be important, including the initial 
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severity of reading difficulties, children’s intellectual abilities, co-occurring behaviour 
problems, male sex, family disadvantage and the provision of remedial assistance.  
Initial severity of reading difficulties and children’s intellectual abilities had 
consistently been found to be key influences on the persistence or remission of RDs (see 
Badian, 1988; Forell & Hood, 1985; Maughan, Hagell, Rutter, & Yule, 1994 regarding 
initial severity of RDs; and Finucci, Gottfredson, & Childs, 1985; Klicpera & 
Schabmann, 1993; Waring, Prior, Sanson, & Smart, 1996 regarding intellectual 
capacities).  However, less attention had been given to the other proposed factors and 
findings were sparse, sometimes inconsistent, or not supportive of their proposed 
influence. 
Child sex and family socio-economic status (SES) were not predictive of later 
reading problems in some studies (LaBuda & DeFries, 1989; Maughan et al., 1994). 
However, family SES was found to be related to the general school performance of 
previously-RD adolescents by O’Connor and Spreen (1988). Regarding child sex, while 
connections between prior behaviour problems and poorer adolescent reading progress 
were found for boys, this finding did not hold once girls were included in the RD group, 
suggesting that children’s sex played a role (Maughan, Gray, & Rutter, 1985).  
 Two studies had examined the contribution of behaviour problems. McKinney 
(1989) found that RD children with attention or conduct problems had poorer 
subsequent academic outcomes than RD children without behaviour problems, or 
internalising problems only.  Waring et al. (1996) found that persistence of RDs to grade 
6 was associated with externalising behaviour problems in boys but not girls using ATP 
data (again pointing to sex-specific effects).  Regarding remedial interventions, the 
comprehensive review by Kavale (1988) was pessimistic about their effectiveness in 
helping children overcome RDs.  
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The studies conducted up to this time had typically relied on clinically referred 
samples, varied on the severity of RDs covered, examined differing lengths of time 
between the onset of reading difficulties and outcomes, looked at a limited range of 
potentially influential factors, and sometimes focused only on boys.  The ATP research 
presented in Chapter 5 looks at a broad range of potentially influential factors, examines 
whether effects differ for boys and girls, and investigates the cumulative risk conveyed 
by an accumulation of risk factors. 
Since the ATP research on this issue, there has been extensive research 
examining the effectiveness of remedial interventions for ameliorating reading 
difficulties, with much focused on the Reading Recovery program.  This research 
generally yields a more positive view of intervention effects than was provided by 
Kavale (1988).  However, while short-term gains are consistently found (see the meta-
analysis of Erlbaum, Vaughn, Tejero Hughes, & Watson Moody, 2000), there remains 
doubt about whether effects are sustained and long-term (e.g., Hurry & Sylvia, 2007; 
Nicholas & Parkhill, 2011; Reynolds & Wheldall, 2007), although some do report long-
term effects (e.g., Blachman, Schatschneider, Fletcher, Murray, Munger, & Vaughn, 
2014; Scammacca, Roberts, Vaughn, & Stuebing, 2015).   
There appears to have been very little later research on other factors linked to 
persistence or recovery from reading difficulties.  However, Spira and colleagues found 
that although reading difficulties were very persistent from first to fourth grade (with 
70% of children failing to improve), those with stronger phonological awareness, oral 
language skills, print knowledge, and letter word identification skills were more likely to 
recover from early RDs (Spira, Bracken, & Fischel, 2005). Additionally, children who 
had shown poorer classroom behaviour (particularly poorer behavioural control) during 
their elementary school kindergarten year were less likely to have recovered. This study 
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further clarified factors related to the persistence or remission of reading difficulties, and 
added to the evidence concerning connections between reading difficulties and 
behaviour problems, showing that behaviour problems conveyed risk for the stability of 
reading difficulties as well as their initial development.  
 
1.5.2( Consequences(for(late(adolescent(and(early(adult(educational(
( and(occupational(outcomes(((
As described in Sections 1.2 and 1.3, considerable research shows that child 
reading difficulties and behaviour problems are powerful risks for broad-ranging, 
negative outcomes later in life and this research is not reviewed further here. However, 
the consequences of the two childhood problems have generally been examined 
separately, hence it is unclear whether the associations found are specific to one 
childhood problem or the other, or only occur when both problems are present. As 
childhood reading difficulties and behaviour problems frequently co-occur (Morgan al., 
2008), their unique developmental significance cannot be clarified unless both problems 
are considered together.  
 Very few studies had included both childhood problems in analyses of long-term 
outcomes prior to the publication of ATP research on this topic in 2017. Dubow et al. 
(2006) used data from the U.S. Columbia County Longitudinal Study and the Finnish 
Jyväskylä Longitudinal Study of Personality and Social Development to examine 
relationships between the two childhood problems and occupational outcomes in mid-
adulthood.  Children’s cognitive/academic functioning at eight years was significantly 
associated with subsequent occupational outcomes but aggression was not, although 
aggression was mediated by aggression exhibited in adolescence or early adulthood.  
 22 
The effects of both childhood problems were also mediated by early adult educational 
status.  
Interestingly, two other studies had found mediated effects of childhood 
behaviour problems on adult outcomes through subsequent educational attainment (as 
well as direct effects), indicating that indirect effects are likely to be an important part of 
long-term developmental pathways (Fronstin et al., 2005; Temcheff et al., 2011).  
However, to more clearly distinguish the single and joint effects of child reading 
difficulties and behaviour problems, and to assess the degree of risk for long-term 
negative outcomes conveyed by separate and co-occurring problems, examination of 
groups showing one, both, or neither of these problems is needed.  Few studies had 
examined long-term outcomes using such groups prior to our research. Willcutt et al. 
(2007) compared RD-only, ADHD-only, RD+ADHD and Neither groups and found all 
three problem groups had poorer academic outcomes and higher levels of behaviour 
problems in late adolescence than the Neither group, with the RD+ADHD group 
showing the poorest outcomes.  
Maughan et al. (1985) examined early adult outcomes in similarly defined 
groups for a sample of disadvantaged boys, although total behaviour problems scores 
obtained in childhood were used to identify behaviour problems.  Childhood behaviour 
problems were associated with a significantly higher rate of early school leaving, with 
the RD+BP group being twice as likely to have left school early than the RD-only and 
Neither groups, while the BP-only had the highest rate of early school leaving of all four 
groups.  Additionally, the BP-only and RD+BP groups tended to have more unstable 
employment histories than the Neither group. On the other hand, childhood reading 
difficulties were associated with a risk of unemployment, with the RD-only and RD+BP 
groups being significantly higher than the BP-only and Neither groups and the RD+BP 
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group faring the worst. The findings of both studies were consistent in suggesting that 
young people with co-occurring childhood problems were at the greatest risk of poor 
long-term outcomes.  
Our study (Paper 5, discussed in Chapter 5) adds to this sparse literature, 
examining the unique and joint significance of childhood reading difficulties and 
behaviour problems for early adult outcomes, including their direct and mediated effects. 
As this research is relatively current and only recently published in 2017, a review of 
additional research is not presented. 
 
1.5.3( Mediation(of(the(effects(of(the(two(childhood(problems(on(
( secondary(school(nonGcompletion((
Secondary school completion is an important milestone for young people as it is 
a gateway to future educational engagement and occupational success, and contributor to 
later psychosocial wellbeing (Fergusson, Swain-Campbell, & Horwood, 2002; Lansford, 
Dodge, Pettit, & Bates, 2016; Maynard, Salas-Wright, & Vaughn, 2015).  An extensive 
body of research has investigated risk factors for secondary school non-completion 
which is reviewed in the paper presented in Chapter 5 and therefore only briefly 
summarised here.   
Child learning difficulties and behaviour problems are among the many risk 
factors identified for secondary school non-completion, which also include lower 
cognitive skills, male sex, adolescent substance use and mental health problems, low 
family socio-economic status, less effective parenting, poor family attachment, the 
experience of bullying, low attachment to pro-social peers, deviant peer affiliations, 
disengagement from school, school size, school socio-economic disadvantage and 
school climate.   
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However, besides our own research, few studies have examined secondary 
school completion in young people showing differing reading and behavioural profiles 
in childhood (although see Maughan et al., 1985, discussed in Section 1.5.2). To 
understand the mechanisms underlying these risk relationships, it is important to 
examine whether subsequent developmental processes mediate pathways between the 
two childhood problems and secondary school non-completion.   
Mediation appears likely given that we have shown that (1) children with BPs 
and average-or-better reading skills in childhood have significantly worse rates of 
secondary school non-completion than their counterparts without BPs; and (2) secondary 
school completion rates are much better among RD-only than RD+BP children.  This 
latter finding requires further investigation in light of other research showing strong 
links between learning difficulties and secondary school non-completion (e.g., Doren et 
al., 2014; Cortiella & Horowitz, 2014).   
Among the many potential mediators suggested by research examining risk 
factors for secondary school non-completion, social transmission pathways were 
considered likely and were attractive as they are potentially modifiable targets for 
intervention.  The key social processes focused upon were the connections young people 
made to their schools, families and peers.  The final piece of research, which has been 
submitted for publication and is discussed in Chapter 5, investigates whether school 
engagement and attachment to families and peers mediate relationships between 
childhood reading difficulties, behaviour problems and secondary school non-
completion.   
 
( (
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1.6( Issues(addressed(by(this(thesis(
This series of studies sought to shed light on a range of questions about 
childhood reading difficulties and behaviour problems, particularly their 
interconnections and later consequences.  Table 1.1 summarises the issues examined: 
 
Table(1.1(
Issues(examined(in(this(thesis(
Broad issue Specific issues 
1.! What are the 
developmental 
sequences and 
pathways between 
reading difficulties 
and behaviour 
problems? 
a.! Do behaviour problems commonly precede 
reading difficulties?  
b.! Do reading difficulties lead to behaviour 
problems?  
c.! Do other related conditions explain the 
connections between reading difficulties and 
behaviour problems?  
d.! Do the two problems exacerbate each other? 
2.! What other factors 
are related to the 
association between 
reading difficulties 
and behaviour 
problems? 
a.! Are particular types of behaviour problems 
associated with the development of reading 
difficulties? 
b.! Are there sex differences in pathways between 
reading difficulties and behaviour problems? 
c.! What is the degree of overlap between reading 
difficulties and behaviour problems? 
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3.! What is the 
persistence of 
learning difficulties 
into adolescence? 
a.! Do reading difficulties act as risk factors for 
other types of learning problems such as 
spelling or mathematics deficits? 
b.! What factors are related to the persistence or 
remission of reading difficulties? 
c.! Do rates and predictors of recovery differ for 
boys and girls? 
d.! Is an accumulation of risks related to lower 
rates of recovery? 
4.! Are reading 
difficulties and 
behaviour problems 
risks for secondary 
school non-
completion, lower 
engagement in 
tertiary education, 
and lower 
workforce 
participation and 
occupational status? 
a.! Do rates differ according to whether children 
experienced reading difficulties or behaviour 
problems? 
b.! What is the effect of co-occurring childhood 
problems relative to single problems, and is 
their effect significantly larger than the 
summed effects of the two single problems? 
c.! Are effects on occupational outcomes mediated 
by secondary school non-completion? 
5.! Are the effects of 
child reading 
difficulties and 
behaviour problems 
a.! Do the four childhood groups differ on school 
engagement and family and peer attachment? 
b.! Do associations between the two childhood 
problems and secondary school non-
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on secondary 
school completion 
mediated by 
adolescent social 
connections?   
completion remain once adolescent mediators 
are included? 
c.! Do mediated effects differ across the RD-only, 
BP-only and RD+BP groups? 
(
(
1.7( Context(for(the(research(
The context for the research is the Australian Temperament Project, a life-course, 
longitudinal study of development in a community sample with 16 waves of data 
collection spanning infancy to 33-34 years thus far. The study has assessed a wide range 
of domains ranging from children’s personal, family, school, and peer characteristics to 
adult employment, couple relationships and parenthood.   
Data was collected annually over the first four years of life; and biennially up to 
19-20 years, except for an additional data collection at 12-13 years to cover the 
important transition to secondary school.  There have been three subsequent data 
collections at 23-24 years, 27-28 years and 32-33 years. Data collections have mainly 
been conducted by mail surveys and have involved parents, teachers, infant welfare 
nurses, and from 11-12 years, the children themselves. Numerous nested sub-studies 
have been conducted, with some of the data for this thesis coming from one of these sub-
studies.   Further details about the Australian Temperament Project history, aims and 
methodology are provided next, in Chapter 2. 
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Chapter(2:(History(and(methodology(of(the(
Australian(Temperament(Project(
(
This chapter provides a general overview of the Australian Temperament 
Project (ATP), its impetus and history, the methodology employed, cohort-wide and 
nested studies undertaken, researchers involved, funding and collaborations, and my 
contribution to the study. Details of the measures used to define reading difficulties and 
behaviour problems are provided in Chapter 3. 
 
2.1( Impetus(for(and(aims(of(the(ATP(
A major impetus for the establishment of the ATP was the renewed interest in 
children as catalysts of their own development which occurred in the 1970s and 1980s.  
In particular, there was growing acceptance of the notion that biologically based and 
innate differences in temperament, evident from early life, could be linked to a broad 
range of child outcomes (Sanson, Hemphill, & Smart, 2004).  This represented a moving 
away from the prevailing view of ‘nurture only’ as the pivotal influence on 
development, which had been espoused for example, by B. J. Skinner in his theory of 
behaviourism (1953), most famously in his statement “give me a child and I will shape 
him into anything”.  Other nurture-oriented theories included the social learning theories 
of Robert Sears (e.g., Sears, Maccoby, & Levin, 1957; Sears, Rau, & Alpert, 1965) and 
Albert Bandura (e.g., Bandura & Walters, 1963; Bandura, 1977); and the attachment 
theory developed by John Bowlby (1969).   
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The 1970s and 1980s saw the emergence of theoretical models and research 
demonstrating that children’s own characteristics and attributes could be powerful 
influences on their development and wellbeing. For example, Scarr and McCartney 
(1983) postulated that three types of genotype-environment transactions shaped 
children’s development: the child-rearing environment that genetically-related parents 
provided; children’s individual characteristics which elicited differential responses from 
parents and others; and “niche picking”, the tendency of children to seek out 
environments that were compatible with their genotypes.  Another important influence 
was the seminal New York Longitudinal Study conducted by Thomas and Chess (e.g., 
Chess, Thomas, & Birch, 1965; Thomas, Chess, & Birch, 1970; Thomas & Chess, 
1977). This research team documented powerful associations between children’s 
temperament style and their psychosocial adjustment over time.  
However, much of the research on children’s temperament during this period 
came from the United States (U.S.), and in addition much was based on middle class, 
socially advantaged samples.  Little was known about the generalisability of the findings 
to other cultures and social strata, and there had been no research on children’s 
temperament in Australia. It was within this setting that the ATP study was conceived 
and initiated.  The ATP aimed to establish whether the same dimensions of temperament 
would be identifiable in the Australian context as in the U.S., and in children from 
differing sociodemographic and cultural backgrounds.   
Thus, much of the early published ATP work focused on the structure of 
temperament in Australian children (e.g., Oberklaid, Prior, Golvan, Clements, & 
Williamson, 1984; Sanson, Prior, & Oberklaid, 1984; Sanson, Smart, Prior, Oberklaid, 
& Pedlow, 1994); whether it was stable across settings (e.g., Northam, Prior, Sanson, & 
Oberklaid, 1987) and sociodemographic levels (e.g.,  Prior, Sanson, Carroll, & 
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Oberklaid, 1989); and whether there were cultural differences in the expression of 
temperament (e.g., Prior, Garino, Sanson, & Oberklaid, 1987; Prior, Kyrios, & 
Oberklaid, 1986; Prior, Sanson, Garino, & Oberklaid, 1987). 
 
2.2((( Domains(and(measures(at(each(wave!
A summary of the broad domains measured over the life of the ATP, the 
developmental stages at which the domains were measured, and the waves at which they 
were assessed, is presented in Table 2.1.  As can be seen, in keeping with the study’s 
overarching interest, children’s temperament style was measured at every time point. As 
new domains became developmentally salient, measures tapping them were introduced: 
e.g., behaviour problems were measured from 2-3 years of age and continued to be 
measured until late adolescence; school adjustment and achievement from 5-6 to 17-18 
years; peer relationships and social skills from 7-8 years; risk taking behaviours such as 
antisocial behaviour and substance use from 13-14 years; and civic engagement from 
15-16 years.   
Less information was collected on parents and families in the ATP’s early 
years. As parents were the major data source at the time, this decision was taken to 
maintain parents’ engagement and support, and maximise the response rate. For 
example, there was no coverage of child-rearing methods, parenting style and marital 
relationship quality until adolescence. While there were good reasons for this decision, 
the lack of this type of information at the early stages of children’s development is a 
limitation of the study.  As young people moved into their adult years, research interests 
expanded to cover tertiary education, employment and career development, financial 
wellbeing, relationship formation, intimate relationships, marriage and parenthood, as 
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well as the broader construct of positive development.  Additionally, a major study of 
the offspring of the children/young people participating in the ATP began in 2011 and is 
now in progress.  
Table(2.1:((
Major(areas(studied(by(developmental(stage(and(survey(wave(
 Infancy 
and early 
childhood  
Elementary 
school 
years 
Early 
adolescence 
Mid- to 
late- 
adolescence 
Adulthood 
 1: 4-8 
months 
2: 1-2 yrs 
3: 2-3 yrs 
4: 3-4 yrs 
5: 5-6 yrs 
6: 7-8 yrs 
7: 9-10 yrs 
8: 11-12 yrs 
9: 12-13 yrs  
10: 13-14 
yrs 
 
11: 15-16 
yrs 
12: 17-18 
yrs 
 
13: 19-20 yrs 
14: 23-24 yrs 
15: 27-28 yrs 
16: 32-33 yrs 
Temperament/personality 
style 
P P, T P, C P, C P, C 
Behavioural and emotional 
problems 
P P, T, C P, C P, C P, C 
Family socio-demographic 
characteristics 
P P P P P, C 
Physical health P, N P   P, C 
Social competence  P, T, C P, C P, C P, C 
Eating attitudes and 
behaviours 
  P, C P, C  
Peer relationships  P, T, C P, C P, C P, C 
Parent--child relationships 
and family climate 
N C P, C P P, C 
Parenting style   P P  
School adjustment and 
achievement 
 T P, C P, C  
Substance use and antisocial 
behaviour 
  P, C P, C P, C 
Risky driving     P, C 
Civic mindedness and 
positive development 
   P, C P, C 
Workforce participation    P, C P, C 
Couple relationships, 
marriage and parenthood 
   C P, C 
Note: P = parents, C = children, T = elementary school teachers, N = Maternal and Child Health 
Nurses. yrs = years 
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Some waves covered a wider-than-usual range of issues and obtained the 
perspectives of multiple reporters.  They therefore provide particularly rich data.  The 
data collections at 7-8, 11-12, and from 13-14 years onwards are especially noteworthy 
in this respect.  Some of the data collected at 7-8 years forms a major part of this thesis.  
 
2.3(!!!!!!Sample(recruitment(and(informants(
The children and families recruited to the study were residing in 67 local 
government authority areas (LGAs) across the state of Victoria, selected with the advice 
of the Australian Bureau of Statistics to provide a representative sample of the Victorian 
population. Twenty of the LGAs were urban (1604 children), and 47 were rural (839 
children). Comparison to Victorian statistics for the same period showed that the sample 
obtained was representative (Sanson, Prior & Oberklaid, 1985).  A summary of cohort 
characteristics at recruitment is presented below in Table 2.2. 
Permission was obtained from the Maternal and Child Health Division of the 
Victorian Health Commission in 1982 for Maternal and Child Health (MCH) nurses at 
Infant Welfare Centres (IWCs) in the selected LGAs to assist with study recruitment.  
All mothers with babies aged 4 to 8 months who attended the centres between 22 April 
and 6 May in 1983 were invited by their MCH nurse to take part in the study.  Mothers 
were given a questionnaire to fill out either while they were at the centre or at home, 
plus a self-addressed, reply paid envelope in which to return the completed questionnaire 
to the research team.  
At the time of recruitment, IWCs achieved contact with 94% of families with 
new infants in Victoria (Prior et al., 2000), thus the pool of children and families 
available for recruitment was expected to be large and representative.  The MCH nurses 
also completed a short questionnaire about the child, the mother-baby pair and whether 
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mothers may have had difficulty completing the questionnaire because of reading or 
English language problems. A total of 2443 children and families were recruited to the 
study in Wave 1.  Additionally, a small number of children were recruited in Wave 2, 
mainly for reasons such as being the twin of a child already enrolled in the study. 
Table(2.2(
ATP(Cohort(characteristics(at(recruitment(in(1983(
 n % 
Mother’s education   
 postgraduate degree 39 1.6 
 bachelor degree 239 10.0 
 technical diploma 297 12.4 
 trade apprenticeship 96 4.0 
 Year 11 or 12 912 38.0 
 Year 9 or 10 707 29.5 
 Year 7 or 8 79 3.3 
 Primary schooling 30 1.3 
Father’s education   
 postgraduate degree 79 3.5 
 bachelor degree 326 14.5 
 technical diploma 268 11.9 
 trade apprenticeship 404 17.9 
 Year 11 or 12 592 26.3 
 Year 9 or 10 452 20.1 
 Year 7 or 8 82 3.6 
 Primary schooling 50 2.2 
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Mother’s country of birth   
 Australian  1952 79.9 
 UK 147 6.0 
 Other  344 14.1 
Father’s country of birth   
 Australian  1788 73.2 
 UK 178 7.3 
 Other  476 19.5 
Child sex   
 Male  1303 52.1 
 Female 1199 47.9 
Child birth order   
 First 1135 48.1 
 Second 712 30.2 
 Third 374 15.8 
 Fourth 103 4.4 
 Fifth to Seventh 36 1.5 
 Mean  Range 
Mother’s age (years) 27.9 16 - 45 
Father’s age (years) 30.5 18 - 57 
Child age (days) 176.2  103 - 283 
Child birthweight (grams) 3395.8 800 - 6590 
Child’s gestational age (weeks) 39.4 26 - 44 
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Children’s elementary school teachers were asked to complete paper-and-pencil 
questionnaires about the adjustment and school progress of the ATP child or children in 
their class in waves 5, 6 and 8 (child ages of 5-6, 7-8 and 11-12 years).  At the child ages 
of 7-8 and 11-12 years, teachers were also asked to supervise the completion of a 
reading test by the child (see Chapter 3 for further details). Permission for the ATP study 
to contact school teachers was obtained from the relevant education authority. 
 Parents gave written consent for the child’s teacher to be contacted and they 
also supplied the names of the class teacher and school principal, plus the school’s name 
and address.  The school principal was then sent a package containing a letter explaining 
the purpose of the study, and an envelope to give to the child’s teacher that included an 
information sheet explaining the study and naming the child for whom a questionnaire 
was to be completed, the questionnaire (identified by the child’s ID number only), 
reading test and instructions if appropriate, and a self-addressed prepaid envelope in 
which to return the materials.  
At 11-12 years (Grade 6 of elementary school for most), children were invited 
to take part in the study themselves by completing a short questionnaire.  The materials 
were sent to parents, who were asked to hand the envelope containing a questionnaire 
and self-addressed prepaid envelope on to their child. The ATP team was aware from 
previous cohort-wide and nested study data collections that some children had reading 
difficulties and would struggle to complete the questionnaire.   Approximately 150 
children were invited to answer the questions in a telephone interview with a trained 
interviewer or if they wished, to complete a pen-and paper form by themselves.  There 
were no significant differences on behaviour problems or temperament style between 
those who completed the questionnaire independently or via a telephone interview 
(unpublished data).  
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2.4( Survey(administration(methods(
As described above, data collection for Wave 1 was by a parent-completed, and 
nurse-completed, paper-and-pencil questionnaire, with self-addressed, reply paid 
envelopes supplied for the return of the questionnaires to the research team.  At all 
subsequent waves prior to Wave 15 (2010), questionnaires were mailed to participants 
together with self-addressed, reply paid envelopes for their return.   
In Waves 15 and 16, the major data collection mode for young adults aged 27-
28 and 32-33 years was an on-line survey (identifiable only by a pre-supplied ID 
number).  Young people also had the option of completing a paper questionnaire, but 
most chose the on-line option.  If email address details were known, young people were 
emailed a letter informing them that a questionnaire would be forwarded shortly. If an 
email address was not known, young people were mailed a letter telling them about the 
new survey and giving instructions on how to access the on-line survey. The Waves 15 
and 16 Parent questionnaires employed the same mail survey methodology as earlier 
waves. 
Data collections generally took from nine months to one year to complete as 
several steps were taken to maximise the response rate. For example, from Wave 6 (7-8 
years, 1990) to Wave 11 (15-16 years, 1998) inclusive, participants were sent a reminder 
letter if their questionnaire had not been received after 6 weeks, and a second copy of the 
questionnaire after 3 months.  If a questionnaire had not been received after 6 months, a 
search of Telecom’s White Pages and the Australian Electoral Commission’s Electoral 
Roll was undertaken to check the accuracy of the address details held for the family and 
to ascertain new addresses (made viable by the data held on both parents’ first names 
and surnames).  Following the finding of new address details, a questionnaire was posted 
 37 
to the new address.  These searching methods were permissible under the privacy 
legislation in place at the time.  
From Wave 12 (17-18 years, 2000) to Wave 14 (23-24 years, 2006), reminder 
letters were not sent as the yield from this step had become poor. Instead, another 
questionnaire was sent after three months, and reminder phone calls were made by 
trained research assistants approximately six months after the initial mail-out to those 
young people who had not yet returned their questionnaires (funding did not allow 
reminder phone calls to parents). Ethics approval was obtained for this step. As 
previously, searches of the White Pages and Electoral Roll were also undertaken after 
six months. For data collections involving on-line surveys (waves 15 and 16 young adult 
reports), reminder emails were sent at three and six months.   
Additionally, from Wave 14 on (23-24 years), in recognition of the time young 
adults gave to filling in our rather lengthy questionnaires, a small financial 
reimbursement of $20 was offered.  Young adults could opt to not receive the 
reimbursement by ticking a box (i.e., they had to actively opt out).  Interestingly, in 
Wave 14, about one quarter of participants chose not to receive the reimbursement. 
In short, considerable effort went into achieving the best possible response rate 
at each data collection wave. 
 
2.5( ((Waves(of(data(completed,(data(issues,(sample(attrition,(
( multiGsource(data(((
There have been 16 cohort-wide data collections to date, the last occurring in 
2014 at 32-33 years of age.  Data collections were annual to three-four years of age (four 
waves) as this period covered the rapidly evolving developmental periods of infancy, 
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toddlerhood and early childhood.  From 5-6 years (the first year of elementary school for 
most) to 11-12 years (grade 6 for most), data collections were completed every two 
years (four waves). To obtain information on the transition to secondary school, data 
collections were then annual to 13-14 years (two waves).  Data collections reverted to 
every two years up to 19-20 years (three waves) and every four years thereafter (three 
waves).  
The study was initiated to investigate a specific issue – stability and change in 
children’s temperament traits over the first three years of life.  While initially planned as 
only a three-wave longitudinal study, it was recognised that the large and representative 
sample obtained and rich data collected would make the ATP an ideal vehicle for a 
lengthier longitudinal study. Thus, the study adopted a life-course, longitudinal 
methodology soon after its inception.   
Due to unusual concerns raised by grant reviewers for the Royal Children’s 
Hospital Research Foundation that the repeated administration of temperament 
questionnaires could cause response bias, only two-thirds of the sample was surveyed in 
Waves 2 and 3 of the study.  Hence, there is a higher percentage of missing data at these 
waves than at other waves.  The sub-samples participating at Waves 2 and 3 were 
selected to be representative of the Wave 1 sample, although some oversampling of 
children who had shown difficult temperament traits in infancy was also undertaken. 
One strategy sometimes used to overcome the missing data at these waves was to check 
whether there were significant differences on variables assessed at both time-points and 
if there were not, the data was combined across the two waves for these variables. 
Analytic approaches such as multiple imputation could also be used to address the 
missing data. 
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A summary of the data collections is provided in Figure 2.1 (page 40). This 
shows that approximately 70% of the original cohort families were still members of the 
study after 33 years.  While some families formally withdrew from the study, the main 
reason for study attrition has been inability to contact families. Regular searches were 
undertaken but these had limited success until 2010 when an intensive round of 
searching using new internet resources and other techniques was implemented resulting 
in some gain-back of sample in recent years.  Sample attrition has occurred gradually 
and averages 1% per annum. This is equivalent to that found in most major national and 
international cohort studies of the same kind.  
Table 2.3 (page 41) compares the original cohort with the retained ATP sample 
at three subsequent time-points to shed light on the impact of sample attrition. If the 
within-wave confidence intervals (shown in brackets) do not overlap for the same 
variable, this indicates that the original and retained samples significantly differ on the 
variable. The data suggest that nonparticipating families were somewhat more likely to 
be from a lower sociodemographic background or contain a non-Australian-born parent, 
although the study still contains considerable numbers of families with these 
characteristics. Importantly, there were no significant differences on children’s 
temperament style or behaviour problems measured in infancy. These findings indicate 
that the effects of family disadvantage or ethnic diversity may be slightly underestimated 
in later waves of the study, but the sample remains representative in terms of child 
characteristics. Multiple imputation or weighting are some methods that can be used to 
reduce the impact of sample attrition.  
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!
Figure!1!
Summary!of!ATP!data!collection!waves
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Table!2.3:!
Comparison!of!original!cohort!and!retained!sample!on!characteristics!at!recruitment!in!1983!
Domain 
Original cohort 
characteristics 
4-8 months 
(Wave 1) 
 %s and  
(confidence intervals) 
Retained sample 
characteristics 
13-14 years 
(wave 10)  
%s and  
(confidence intervals) 
Retained sample 
characteristics 
17-18 years 
(wave 12) 
%s and  
confidence intervals 
Retained sample 
characteristics 
23-24 years 
(wave 14) 
%s and  
(confidence intervals) 
SES Quartile in 1983     
 Highest 26.6 [24.9, 28.4] 32.6 [30.1, 35.1] 34.0 [31.4, 36.7] 35.3 [32.4, 38.3] 
 Medium–High 29.1 [27.4, 31.0] 30.2 [27.8, 32.7] 30.6 [28.1, 33.2] 30.1 [27.3, 33.0] 
 Medium–Low 24.4 [22.7, 26.1] 23.6 [21.4, 26.0] 23.1 [20.8, 25.6] 21.9 [19.5, 24.6] 
 Lowest 19.7 [18.2, 21.4] 13.6 [11.98, 15.6] 12.3 [10.6, 14.3] 12.8 [10.9, 15.0] 
Mother’s country of birth     
 Australian  79.6 [78.0, 81.1] 84.0 [81.9, 85.8] 84.5 [82.4, 86.4] 84.3 [81.9, 86.4] 
 UK 6.0 [5.1, 7.0] 5.5 [4.4, 6.9] 5.3 [4.2, 6.7] 4.9 [3.7, 6.4] 
 Other  14.0 [12.7, 15.4] 10.3 [8.8, 12.1] 9.9 [8.4, 11.7] 10.6 [8.9, 12.7] 
Father’s country of birth     
 Australian  71.8 [70.0, 73.6] 76.7 [74.3, 78.9] 77.6 [75.2, 79.9] 77.1 [74.4, 79.6] 
 UK 7.1 [6.2, 8.2] 6.7 [5.4, 8.1] 7.0 [5.7, 8.5] 6.3 [5.0, 8.0] 
 Other  19.0 [17.5, 20.6] 15.4 [13.6, 17.5] 14.3 [12.4, 16.3] 16.1 [14.0, 18.5] 
Infant behaviour problems Mean 1.7 [1.7, 1.8] 1.7 [1.7, 1.8] 1.7 [1.7, 1.8] 1.7 [1.7, 1.8] 
Infant easy-difficult temperament factor Mean 2.5 [2.4, 2.5] 2.5 [2.4, 2.5] 2.4 [2.4, 2.5] 2.4 [2.4, 2.5] 
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The response rate from male and female young study members was 
relatively similar up to 19-20 years of age.  However, since that time, more female 
than male young adults have participated.  This needs to be borne in mind when 
examining the young adult data for 23-24, 27-28 and 32-33 years. Again, multiple 
imputation or weighting could be used to reduce the impact of differing response 
rates across the sexes, especially if sex is a significant interest or influence in the 
research being undertaken.  
One of the great strengths of the ATP is the existence of multi-source data. 
When a single source reports on both predictors and outcomes, it is possible that the 
findings are at least partially a result of shared method variance, with characteristics 
of the reporters potentially contributing to the associations found between variables 
(Holmbeck, Li, Schurman, Friedman, & Coakley, 2002).  The use of multi-source 
data can help reduce this phenomenon, especially when one data source provides 
information on predictors and another data source provides information on outcomes.  
In the series of papers that is the focus of this thesis, the use of multi-source data is a 
major element.   
Multi-source data is available at the following waves:  
•! Wave 1 (4-8 months) from mothers and MCH nurses;  
•! Waves 5 and 6 (5-6 and 7-8 years) from parents and teachers;  
•! Wave 8 (11-12 years) from parents, teachers and children; and  
•! Waves 9-16 (12-13, 13-14, 15-16, 17-18, 19-20, 23-24, 27-28, 
  ß32-33 years) from parents, adolescents and young adults. 
 
2.6$ $$Ethics$approval$
Ethics approval was obtained from the institution or organisation at which 
the lead researcher was located at the time.  This varied across the life of the project.  
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From 1983 to 1993, ethics approval for the main ATP study was obtained from the 
Royal Children’s Hospital Human Research Ethics Committee; from 1994-1995 
from the La Trobe University; from 1996-1997 from the Royal Children’s Hospital 
Human Research Ethics Committee; from 1998-2000 from the University of 
Melbourne’s Hospital Human Research Ethics Committee; and from 2000 from the 
Australian Institute of Family Studies Ethics Committee. For the nested studies 
described in Section 2.8, ethics approval was gained from the institution at which the 
lead researcher was based. 
 
2.7$ $$Informed$consent$
Up to Wave 7 inclusive (9-10 years), informed consent was considered 
implicit in participants’ completion of surveys at each wave.  From Wave 8 on, 
written consent was obtained from participants using consent forms approved by the 
relevant ethics committees. 
 
2.8$ $$$$Major$nested$sub=studies!!!
As well as 16 waves of cohort-wide data collections, several large nested 
studies have been undertaken.  A brief description of the major nested studies 
follows. 
 
2.8.1$ $$$$Interview$Family$study!!
This study investigated the contribution of child, parental and family factors 
to children’s adjustment over the transition to primary school. A random sample of 
300 children and families was recruited from the wider ATP cohort. Three waves of 
data were collected at 3-4 years (1986), 5-6 years (1988, preparatory grade of 
elementary school), and 6-7 years (1989, grade 1 of elementary school).   
 44 
Mothers and fathers (if resident) completed questionnaires on aspects such 
as parenting style, marital relationships, life stresses, social support, their mental 
health, their child’s behaviour problems, and sibling relationships. Preparatory grade 
teachers completed questionnaires about children’s behaviour and school progress at 
6-7 years (teacher reports about children’s behaviour and school progress at 5-6 
years were available from the cohort-wide Wave 5 data collection).  Mothers were 
interviewed about the child’s developmental status using the Vineland Adaptive 
Behaviour Scales (Sparrow, Balla, & Cicchetti, 1984) at a child age of 3-4 years.  
Trained interviewers administered a short form of the Stanford Binet Intelligence 
Scale – 4th edition (Thorndike, Hagen, & Sattler, 1986) to children at 5-6 years, the 
Neale Analysis of Reading Test - Revised at 6-7 years (NARA-R, Neale, 1988), and 
the Harter and Pike (1984) Scale of Perceived Competence and Social Acceptance 
for Young Children at 6-7 years (see Prior, Smart, Sanson, & Oberklaid (1993) for 
more information about this study).  
 
2.8.2$$ $$$$Chronic$Illness$$
This study, undertaken in 1992 at a child age of 9-10 years, investigated the 
stability of chronic illness (i.e., medical conditions such as asthma) and the wellbeing 
of children with a long-term chronic illness compared with children without one. The 
domains assessed included child behaviour problems, social skills, self-esteem, 
intelligence (using a short form of the Wechsler Intelligence Scale for Children – 
Revised (WISC-R), Wechsler, 1974), reading (the NARA-R), the child’s concurrent 
general physical health, and the status of their chronic illness (see Prior, Sanson, 
Smart, & Oberklaid (2000) for more information on the study).  
 
$ $
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2.8.3!! !!!!Reading$Difficulties!!
This study was also undertaken in 1992 at a child age of 9-10 years. This 
study aimed to investigate interconnections between reading difficulties and 
behaviour problems, developmental sequences between the two types of childhood 
problems, and the stability of these problems into middle childhood.  Three of the 
papers forming part of this thesis (included in Chapter 4) used data collected in this 
study. The study assessed child behaviour problems, reading skills (using the 
NARA-R), social skills, and intelligence (using a short form of the WISC-R). 
Information on interventions the child may have received, and parents’ history of 
reading difficulties and psychosocial problems, was also obtained (see Smart, 
Sanson, & Prior (1996) for more details). 
 
2.8.4$$ $$$$Transitions$to$Adolescence!!
This two-wave study, conducted at child ages of 11-12 and 13-14 years (1994 
and 1996) investigated the transition to secondary school and adolescent wellbeing 
of children who were at risk of mental disorder compared with those not at risk.  A 
group of 186 at-risk children as indicated by parental, teacher and child reports of 
externalising and internalising behaviour problems at 11-12 years was compared 
with a group of 97 children not at risk as indicated by the same sources of report.   
At both waves, mental health was assessed by the interviewer-administered 
Child Assessment Schedule (Hodges, 1982) which yielded DSM-III-R diagnoses of 
the main childhood disorders (see Prior, Sanson, Smart, & Oberklaid, 1999, for more 
details).  Other domains assessed were child intelligence (using a short form of the 
WISC-R administered by trained interviewers), temperament style, social skills and 
peer relationships, as well as family environment factors reported by resident parents 
 46 
such as their mental health, marital relationship, life events, social support, and 
parenting style.  
As part of the data collection for the second wave of this study (at 13-14 
years), all children identified as having reading difficulties at 7-8 years who could be 
located and consented were included in a nested study investigating the stability of 
learning problems (many had previously participated in the first wave of the 
Transitions to Adolescence study).  A smaller set of measures was used for this 
follow-up study, with the outcome measure being the interviewer-administered Wide 
Range Achievement Test-3 (Wilkinson, 1993) which assessed reading, spelling and 
numeracy skills (see Smart, Prior, Sanson, & Oberklaid (2001) for further details).  
The data collected in the follow-up study was used in Paper 4 of the series of papers 
included in this thesis (Chapter 5). 
 
2.8.5$$ $$$$Genetic$Influences$on$Development$$
This study was undertaken in 1999 at a child age of 16-17 years in 
partnership with Professors Anthony Jorm and Simon Easteal from the Australian 
National University.  This study investigated genetic contributions to children’s 
temperament and behaviour.  Cheek swabs were collected from 660 children living 
in urban and large rural centres in the state of Victoria (see Jorm, Prior, Sanson, 
Smart, Zhang, & Easteal, 2000, for further details). A series of papers was published 
examining links between genes such as the serotonin transporter gene, dopamine 
transporter gene, and mu opioid gene, and outcomes such as children’s temperament 
and behavioural adjustment.  
 
$ $
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2.8.6$$ $$$$Risk$and$Resilience!!
This study was also undertaken in 1999 at a child age of 16-17 years. The 
study investigated personal and family influences on adjustment in a sample of 
young people at risk for adjustment problems by comparison with a group not at risk.  
Approximately 650 young people and their parents took part in this home visit study.  
Adolescent study members and one parent completed a videotaped discussion 
of issues such as family rules and expectations, teenagers’ use of free time, 
accomplishments and disappointments, communication patterns, and how they 
handled conflicts between them. Young people were also interviewed about the ways 
they would handle various social situations, how life had been recently, and their 
future plans. Young people also completed questionnaires assessing characteristics 
such as depression, antisocial behaviour, substance use and attitudes towards 
substance use, coping styles, perceptions of their neighbourhood, and civic 
engagement.  Parents completed questionnaires about their teenagers’ wellbeing, and 
aspects of family life such as family dynamics, parenting style and marital 
relationships (see Prior et al. (2000) for more details). 
 
2.8.7$$ $$$$Patterns,$precursors,$and$outcomes$of$antisocial$$
$ $ $$$$behaviour$
As the ATP study moved into the early adult period, opportunities arose for 
collaborations with government agencies to investigate issues of mutual interest to 
the ATP and these agencies. The first of these was the collaboration with Crime 
Prevention Victoria (an agency within the Victorian Government Department of 
Justice) which investigated patterns, precursors and outcomes of adolescent 
antisocial behaviour.   The collaboration resulted in funding being provided for new 
data collections at 19-20 and 23-24 years and use of the longitudinal ATP data set in 
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statistical analyses. The collaboration produced three commissioned reports, two 
journal articles, and numerous conference presentations.  
 A range of issues was examined.  For example, the collaboration investigated 
risk factors for persistent and transient antisocial behaviour; precursors of violent and 
non-violent antisocial behaviour; resilience against the development of antisocial 
behaviour; the development of antisocial behaviour in low risk children; connections 
between substance use and antisocial behaviour; persistence of antisocial behaviour 
into early adulthood and the emergence of a late onset group; connections between 
antisocial behaviour and victimisation, and attitudes towards the criminal justice 
system and motivations to comply with the law. 
 
2.8.8$$ $$$$Risky$driving$in$young$adulthood$
The second collaboration with government agencies was the Risky Driving 
project. The ATP partnered with the Transport Accident Commission of Victoria (an 
agency within the Victorian Government) and the Royal Automobile Club of 
Victoria (a motoring club and mutual organisation providing a range of services) to 
investigate the occurrence, precursors, and stability of risky driving in newly 
licenced, young Victorian drivers.  Funding was provided for the collection of data 
on driving practices at 19-20, 23-24 and 27-28 years. The collaboration resulted in 
the publication of three reports, four journal articles and a number of conference 
presentations.  
The issues addressed include: driving practices in the first and later years of 
licensure;  stability of driving patterns over time; precursors and correlates of risky 
driving, crash involvement and apprehension for speeding; links between drink 
driving and other types of risky driving; comorbidity between risky driving, 
substance use and antisocial behaviour; differences across males and females, 
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occupational and educational levels, and residence in urban or rural locations; and 
whether driving tendencies were related to drivers’ personal characteristics.  
 
2.8.9$$ $$$$Generation$3$study$
For the first 25 years, the ATP focused on two generations (parents and 
children).  However, once young people reached adulthood, a new study of their 
offspring began which aimed to investigate intergenerational influences on health 
and wellbeing.  By bringing together data across three generations, key questions 
about how the experiences of one generation affect the next, and the degree to which 
the characteristics (for example, temperament style) of one generation are evident in 
the next, can be addressed. Recruitment commenced in 2011, with data collected 
during pregnancy, at birth, 8 weeks, 12 months and 4 years of age thus far. Surveys 
and in-depth observational data are being used to assess a broad range of domains 
including parents’ mental health, caregiving, infant behaviour and attachment 
security. The study is ongoing and promises to yield valuable, contemporary 
information on intergenerational patterns of risk. 
There have also been numerous student studies addressing specific issues 
(e.g., aggression, ADHD, childhood antisocial behaviour, internalising problems, 
executive functioning, language development, recovery from reading difficulties, 
eating disorders, parenting style, effects of family divorce). These have made 
valuable contributions to the ATP.  They are not described further here but their 
contribution is acknowledged. 
 
2.9$ ATP$investigators$and$project$team$$
The ATP study was initiated by Professors Frank Oberklaid, Margot Prior 
and Ann Sanson, who were the founding Principal Investigators.  This was a cross-
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disciplinary team comprising psychologists and a medical researcher. The ATP's 
success is due in large measure to the contributions of the founding research team.  
This small research team very successfully led the ATP until 1994 when the study 
was approaching the adolescent period and needed an expert in adolescent 
development. Professor John W. Toumbourou joined the ATP as a Principal 
Investigator at this time and has continued in this role thereafter.  In 2009, which saw 
the start of the early adult period of development for ATP young participants, 
Professor Craig Olsson joined the team as a Principal Investigator for Wave 15 
(completed in 2010-2011) and took over leadership of the study from 2012.  
Professor Olsson brings particular expertise in life-course longitudinal studies and 
epigenetics.  While not listed here, many other researchers have also contributed to 
the ATP over the lifetime of the study. 
Other individuals playing major roles in the study were the project 
managers who were responsible for its day-to-day management.  These included 
Robert Pedlow from 1988 to 1990; Diana Smart from 1991 to 2007; Suzanne 
Vassallo from 2008 to 2012; and Primrose Letcher from 2013 onwards.  The 
longevity of involvement of key researchers and managers is likely a major reason 
for the ATP’s duration and success.  
 
2.10$ $$$$Funding$and$institutions$involved$
The ATP has been supported by a variety of funding sources during its 
lifetime, as detailed in Table 2.4 below (nested sub-study funding is shaded, funding 
for cohort-wide data collections is not).  Grants have been received from the National 
Health and Medical Research Council, the Australian Research Council, and the 
Royal Children’s Hospital Research Foundation; and funding has been provided by 
administering universities and research organisations - LaTrobe University, the 
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Australian Institute of Family Studies, and Deakin University.  Charitable 
organisation such as the R.E. Ross Trust and Financial Markets for Children have 
also financially supported particular projects as have organisations  with which the 
ATP has collaborated (Crime Prevention Victoria, the Transport Accident 
Commission of Victoria and the Royal Automobile Club of Victoria; see Section 
2.8.7 and 2.8.8 for more details).  For these collaborations, Memoranda of 
Understanding were negotiated specifying details of the project (e.g., funds, 
timelines, outputs) and addressing intellectual property issues such as the ATP’s 
capacity to subsequently use and publish the data collected.   
The administering institutions that have been responsible for managing the 
day-to-day running of the ATP have varied over the life of the project, primarily 
reflecting the locations of the grants received. These have comprised the Royal 
Children’s Hospital, LaTrobe University, the University of Melbourne, the 
Australian Institute of Family Studies and Deakin University. In particular, the 
Australian Institute of Family Studies and the Royal Children’s Hospital have given 
long-standing support to the ATP and have made major contributions in terms of 
funding and in-kind support. 
 
$ $
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Table$2.4:$$
Cohort=wide$data$collections$and$major$sub=studies$(highlighted$in$
grey),$funding$sources,$principal$investigators$$
 
DATA$COLLECTIONS$ FUNDING$SOURCES$ PRINCIPAL$INVESTIGATORS$
Wave 1. 4-8 mths 1983 Royal Children’s Hospital Research 
Foundation 
Frank Oberklaid  
 
Wave 2. 1-2 years 1984 Royal Children’s Hospital Research 
Foundation 
Frank Oberklaid  
Margot Prior 
Wave 3. 2-3 years 1985 National Health and Medical Research 
Council 
Frank Oberklaid  
Margot Prior 
Wave 4. 3-4 years 1986 National Health and Medical Research 
Council 
 
a) Interview Family study 
(1986-1989) 
National Health and Medical Research 
Council 
Frank Oberklaid  
Margot Prior 
Wave 5. 5-6 years 1988 National Health and Medical Research 
Council 
Frank Oberklaid  
Ann Sanson 
Margot Prior 
Wave 6. 7-8 years 1990 National Health and Medical Research 
Council 
 
b) Reading difficulties 
(1992-1993) 
Australian Research Council Ann Sanson 
Margot Prior 
c) Chronic illness  
(1991-1994) 
Victorian Health Promotion Fund,  
Royal Children’s Hospital Research 
Foundation 
Frank Oberklaid  
Frank Jarman 
Ann Sanson 
Wave 7. 9-10 years  
1992 
La Trobe University Ray Over 
Margot Prior 
Wave 8. 11-12 years 
1994 
National Health and Medical Research 
Council (part of d below) 
Royal Children’s Hospital Research 
Foundation  
Margot Prior  
Ann Sanson 
Frank Oberklaid  
Glen Bowes 
d) Transitions to 
adolescence 
(1994-1996) 
National Health and Medical Research 
Council  
 
Margot Prior  
Ann Sanson 
Frank Oberklaid  
Glen Bowes 
Wave 9. 12-13 years 
1995 
La Trobe University Margot Prior  
Eleanor Wertheim 
Wave 10. 13-14 years 
1996 
Royal Children’s Hospital Research 
Foundation 
Margot Prior  
Frank Oberklaid  
Ann Sanson 
Wave 11. 15-16 years 
1998 
Royal Children’s Hospital Research 
Foundation 
Ann Sanson 
John W. Toumbourou, 
Margot Prior  
Frank Oberklaid  
e) Adolescent substance 
use (1998) 
Royal Children’s Hospital Research 
Foundation 
John W. Toumbourou, 
Ann Sanson 
Margot Prior  
Frank Oberklaid  
f) Genetics  
(1998-1999) 
Australian Research Council Margot Prior  
Anthony Jorm 
Simon Easteal 
Ann Sanson 
g) Risk and resilience 
(1998-2000) 
National Health and Medical Research 
Council  
Ann Sanson 
John W. Toumbourou 
h) Licit and illicit 
substance use (1999) 
R.E. Ross Trust Ann Sanson 
Roger Wales 
i) Disordered eating 
(1999) 
Australian Research Council small 
grants (La Trobe) 
Eleanor Wertheim 
Ann Sanson 
Wave 12. 17-18 years 
2000 
National Health and Medical Research 
Council (part of g above) 
Ann Sanson 
John W. Toumbourou 
j) Depression 
(2001) 
National Health and Medical Research 
Council 
John W. Toumbourou.  
Ann Sanson 
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Wave 13. 19-20 years 
2002 
Australian Institute of Family Studies; 
Crime Prevention Victoria; Transport 
Accident Commission of Victoria; 
Royal Automobile Club of Victoria 
Ann Sanson 
Diana Smart 
John W. Toumbourou 
k) Patterns, precursors 
and consequences of 
adolescent antisocial 
behaviour (2002-2005) 
Crime Prevention Victoria Diana Smart 
Ann Sanson 
Inez Dussuyer 
l) Driving behaviour in 
early adulthood 
(2002-2005) 
Transport Accident Commission of 
Victoria 
Royal Automobile Club of Vitoria 
Diana Smart 
Ann Sanson 
Samantha Cockfield 
Anne Harrison 
Wave 14, 23-24 years 
2006-2007 
Australian Research Council; Australian 
Institute of Family Studies; Transport 
Accident Commission of Victoria; 
Royal Automobile Club of Victoria 
John W. Toumbourou, 
Ann Sanson 
Diana Smart 
m) Continuity of driving 
behaviour in early 
adulthood (2006-2009) 
Transport Accident Commission of 
Victoria 
Royal Automobile Club of Vitoria 
Diana Smart 
Suzanne Vassallo 
Samantha Cockfield 
Anne Harrison 
n) The development and 
sequelae of problematic 
alcohol use (2008-2010) 
R.E. Ross Trust Ann Sanson 
John W. Toumbourou 
Diana Smart 
Wave 15, 27-28 years 
2010-2011 
Australian Research Council 
Australian Institute of Family Studies 
Transport Accident Commission of 
Victoria 
Royal Automobile Club of Victoria 
Ann Sanson 
Craig Olsson 
Diana Smart 
 
m) Stability and change 
in driving behaviour from 
late teens to late twenties 
(2011-2012) 
Transport Accident Commission of 
Victoria 
Royal Automobile Club of Vitoria 
Suanne Vassallo 
Ben Edwards 
Samantha Cockfield 
Maria Conjiu 
n) Pilot: ATP Generation 
3 Study (2011 –2012) 
Financial Markets for Children 
Deakin University 
Craig Olsson 
Ann Sanson 
John W. Toumbourou 
Jacqui Macdonald 
o) ATP Generation 3 
Study (2013-2016) 
Australian Research Council Craig Olsson 
Ann Sanson 
John W. Toumbourou 
Delyse Hutchinson 
Andrew Lewis 
Ben Edwards 
Rob McGee 
ARC Fellowship: ATP 
Generation 3 Study 
(2013-2016) 
D.O.R.A: Discovery Outstanding 
Researchers Award. 
Craig Olsson 
 
o) ATP Generation 3 
Study (2015-2019) 
National Health and Medical Research 
Council Project Grant (Life@4) 
Craig Olsson 
Ann Sanson 
George Patton 
Rob McGee 
Jen McIntosh 
G. Carol 
Delyse Hutchinson 
Ben Edwards 
o) ATP Generation 3 
Study (2016-2018) 
Australian Research Council Craig Olsson 
Ann Sanson 
Jen McIntosh 
Rob McGee 
Jacqui Macdonald 
Delyse Hutchinson 
Andrew Lewis 
Ben Edwards 
Wave 16, 32-33 years 
2014-2015 
Australian Research Council; Australian 
Gambling Research Centre at the 
Australia Institute of Family Studies  
Craig Olsson 
Ann Sanson 
Ben Edwards 
Anna Thomas 
$
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2.11$ My$contribution$to$the$ATP$$
My association with the ATP began in 1988 when I was employed as the 
Project Manager for the third wave of the Interview Family study. In this role, I 
supervised a small team of interviewers, undertook home visits as part of the data 
collection, cleaned and prepared data files, undertook statistical analyses, and 
contributed to publications.  In 1991, I became Project Manager for the overall ATP 
study and continued in this role until 2007 when I was appointed to the position of 
General Manager (Research) at the Australian Institute of Family Studies with 
responsibility for Growing up in Australia, the Longitudinal Study of Australia 
Children.  Alongside this position, I maintained an ongoing, but less ‘hands-on’, 
involvement in the ATP.  I retired in 2010, and in 2012 commenced a part-time 
Doctor of Philosophy degree at Deakin University which has resulted in the 
preparation of this thesis.  
In my time as the general ATP Project Manager, I managed eight cohort-
wide data collection waves from 1992 to 2006 and six nested studies (the last wave 
of the Interview Family study, the Reading Difficulties study, the Transitions to 
Adolescence study, the Risk and Resilience study; the Patterns, Precursors and 
Outcomes of Antisocial Behaviour study, and the Risky Driving study).  I was often 
the sole staff member employed on the project outside data collection periods, hence 
my responsibilities covered all phases of the research process. Major roles included:  
 
2.11.1$$$$$Content$development 
This included the researching of relevant domains for inclusion at various 
ages and stages of development; the sourcing or development of measures; and the 
preparation and maintenance of ethics approvals. 
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2.11.2$$$$Fieldwork! 
For the cohort-wide waves, I updated the participant database to enable 
identification of the sample that was ‘live’ at the time; organised mail-outs, follow-
ups and reminders; monitored fieldwork progress; managed sample searches; and 
organised data entry.  For the nested sub-studies, I conducted analyses of the ATP 
dataset to select the sample; participated in the recruitment of interviewers; trained 
and supervised teams of interviewers; undertook home visits to study families; 
monitored fieldwork progress; and organised data entry.  
 
2.11.3$$$$Data$preparation,$documentation$and$statistical$analysis  
This involved checking and cleaning the data; preparing data files;"setting up 
and updating study documentation; maintaining a repository of study materials and 
publications; and conducting statistical analyses for many of the journal articles and 
reports completed during my time as Project Manager. 
 
2.11.4$$$$$Sample$maintenance  
These activities comprised the maintenance of the participant data base 
including searching of electoral rolls and telephone directories;"the"establishment 
and updating of the study website; and the preparation and distribution of annual 
newsletters for participating parents and young people. 
 
$ 2.11.5$$$$Dissemination!!
I contributed to paper and report writing both as a first author and as a co-
author; undertook conference presentations; and publicised the study through media 
interviews with print, radio and television journalists.  A list of the published papers 
and reports of ATP data to which I have contributed is included in Appendix A, 
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amounting to 57 papers, 8 reports and 6 book chapters to date. For the papers on 
which I was a co-author, I generally participated in developing the aims, hypotheses 
and analysis plans, prepared the methods and results sections and made a major 
contribution to other sections.  
 
2.11.5$$$$$Facilitation$and$management$of$collaborations$and$
$ stakeholder$relationships  
I took a leading role in two large collaborations addressing issues of interest to 
policy makers and ATP researchers.  For these projects, I was involved in 
negotiating the contracts; managing budgets; leading or attending advisory group 
meetings; maintaining effective stakeholder relationships; negotiating the content of 
new data to be collected; supervising staff working on the projects; supervising the 
statistical analyses; leading the report writing; and undertaking conference 
presentations and media dissemination.   
 
2.11.6$$$$$Supervision$of$student$projects   
During my time as the ATP Project Manager, I co-supervised one fourth year 
undergraduate student project and two Doctor of Psychology student projects which 
collected new data and made use of existing ATP data.  My contribution included the 
conceptual refinement of the projects; facilitation of ethics applications; overseeing 
of data collections; overseeing of statistical analyses; and review of written products.  
As well, I have assisted many student projects undertaken during the life of the ATP.  
I frequently selected the samples for these projects, provided access to relevant ATP 
data, and advised on data issues and the conduct of statistical analyses. 
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I look back on my association with the ATP with a sense of pride and 
enormous gratitude for the opportunity to be involved in such an important, 
productive and interesting study. 
$ $
 58 
Chapter$3:$Identification$of$childhood$reading$
difficulties$and$behaviour$problemsZ$selection$of$
groups$
$
This chapter discusses methods used to identify childhood reading difficulties 
and behaviour problems at the time the ATP series of studies commenced in order to 
provide a context for the study’s selection of measures.  Psychometric data on the 
ATP measures is then presented.  Finally, the methods used to select groups 
displaying reading difficulties only (RD-only), behaviour problems only (BP-only), 
both (RD+BP), or neither problem (Neither) are described.  
 
3.1$ Methods$used$to$identify$reading$difficulties$$
As discussed in Chapter 1, reading difficulties encompass problems in word 
recognition, reading fluency and prose comprehension and are often an outcome of 
phonological processing difficulties, poor word de-composition skills, and 
processing deficits (Furnes & Samuelsson 201l; Stanovich, 2005). The identification 
of reading difficulties is an important theoretical and practical issue, as it has 
implications for the nature and types of remediation provided as well as children’s 
access to intervention. For example, the provision of special education services in 
several countries such as the U.S. has historically been tied to the identification of 
children as having specific learning difficulties, with the most significant type being 
reading difficulties in the early school years.  
The next sub-sections present three approaches to the assessment of reading 
difficulties at the time the ATP reading measure was selected: the intelligence-
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reading discrepancy method; teacher evaluations; and norm referenced, individual 
reading tests. 
 
3.1.1$$ The$intelligence=reading$discrepancy$approach$
 The intelligence-reading discrepancy method was widely used to identify 
reading difficulties in children in the 1970s and 1980s.  The approach originated 
from the British Isle of Wight studies (Rutter & Yule, 1975), which identified two 
types of reading difficulties: general reading backwardness (GRB) and specific 
reading retardation (SRR).  GRB applies to children whose reading is below the level 
expected for a child of the same age but is reasonably commensurate with their 
intelligence level (IQ), while SRR refers to reading that is significantly below the 
level that would be predicted by the child’s IQ (i.e., children’s reading difficulties are 
“unexpected”).  This approach dominated research at that time and in several 
countries, for example the U.S., only children identified as having an IQ-reading 
discrepancy, or in other words SRR, could receive government-funded remediation 
for specific learning difficulties. 
However, the approach has come under considerable criticism (see for 
example, Restori, Katz, & Lee, 2009; Stanovich, 2005).  Stanovich (2005) argues 
that for the distinction between GRB and SRR to be useful and meaningful, 
differences should be evident on:  
(1)! the “pattern of information-processing skills” related to reading; 
(2)! the child’s neuroanatomical functioning;  
(3)! the type of remedial treatments that are effective; and 
(4)!  the “aetiology and levels of heritability” of reading problems. 
Extensive research in the 1980s and 1990s sought, but was unable to detect, 
differences in these four areas (Stanovich, 2005). Research was not able to 
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demonstrate significant differences between GBR and SRR groups on information 
processing capacities such as pseudo word reading, phonological skills, orthographic 
processing, temporal and spatial processing, and reading growth curves (Eden, Stein, 
Wood, & Wood, 1995; Hoskyn & Swanson, 2000; Stuebing, Fletcher, LeDoux, 
Lyon, Shaywitz, & Shaywitz, 2002). The scarce research into potential differences 
on neuroanatomical structures revealed no substantive differences (e.g., Lyon, 
Fletcher, & Barnes, 2003; Shaywitz, Shaywitz, Fulbright, Skudlarski, Menel, 
Constable, … Gore, 2003).  Additionally, children with GRB or SRR did not show 
differing outcomes across a range of remedial approaches (e.g., Aaron, 1997; Stage, 
Abbott, Jenkins, & Berninger, 2003).  
Findings for differences in aetiology and levels of heritabilty have been 
mixed, with early studies tending to find no differences (e.g., Olson, Rack, Conners, 
DeFries, & Fulker, 1991), but later research providing some support (e.g., 
Wadsworth, Olson, Pennington, & Defries, 2000). Lastly, research has failed to find 
differences in the long-term academic outcomes of children with GRB and SRR 
(Francis, Shaywitz, Stuebling, Shaywitz, & Fletcher, 1996; Ferrer, McArdle, 
Shaywitz, Holahan, Marchione, & Shaywitz, 2007). 
Restori and colleagues also note several practical problems with the IQ 
discrepancy approach (Restori et al., 2009).  Firstly, identification of GBR and SRR 
can be unstable over time. The majority of children experiencing reading difficulties 
in the earliest elementary school years generally do not meet the criterion for SRRs 
(Speece, 2002).  It can take another two or three years for their reading skills to fall 
sufficiently far for them to be classified as SRR, with diagnosis as SRR being most 
common in grades three and four in the U.S. (Lyon, Fletcher, Fuchs, & Chhabra, 
2006).  Restori and colleagues (2009) describe this as a “wait to fail” approach.  
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Secondly, and related to the point above, the IQ-discrepancy approach results 
in many children never receiving necessary remediation, or it being withheld until 
too late.  Intervention in the earliest elementary school years is associated with better 
educational outcomes (Suggate, 2010) but if provided later than this, it has been 
estimated that there is a 70% or greater likelihood that reading difficulties will persist 
into adolescence and beyond (Fletcher & Lyon, 1998).  This is a “serious, ethical 
dilemma” according to Restori et al. (2009).  
Thirdly, identification of children as eligible for remediation has frequently 
been inaccurate, with false positives and false negatives evident (e.g., Gresham, 
Macmillan, & Bocian, 1996; Macmillan, Gresham, & Bocian, 1998; Macmillan & 
Speece, 1999).  This may in part be explained by reliance on test results measured on 
a single occasion, or a weakening of the criteria on the part of school personnel to 
enable students in need of remedial assistance to receive it. Fourthly, reading 
difficulties have been found to impact on and drive down verbal and performance IQ 
over time, as shown by Share, McGee and Silva (1989).   This can be another source 
of inaccuracy when differentiating children showing SRR and GRB. Fifthly, the 
method assumes high concordance between reading achievement and IQ, but the 
correlation between academic achievement and IQ is generally around 0.60, with the 
two domains having only 36% shared variance (Sattler, 2001).  Thus, classification 
of children as reading disabled based on IQ predictions, which are known to be only 
moderately correlated with reading skills at a population level, may not be very 
accurate.  
In summary, although the IQ-reading discrepancy approach was commonly 
used to identify reading difficulties, scientific evidence to support its validity is 
lacking, and there are ethical and practical difficulties with its use.  
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3.1.2$ Teacher$identification$of$reading$difficulties$
Another possible method for the identification of childhood reading 
difficulties is teacher identification.  As teachers observe the reading skills of a large 
cohort of children with varying skill levels, their experience should enable them to 
accurately identify those who are performing well below average compared with 
their peers. Thus, teacher identification was sometimes used to identify reading 
difficulties in the 1970s and 1980s.   
However, the findings of Shaywitz and colleagues cast great doubt on the 
validity of this method (Shaywitz, Shaywitz, Fletcher, & Escobar, 1990).  In a study 
of 215 girls and 199 boys, teachers identified four times as many second grade boys 
than girls as having reading difficulties, and twice the percentage of third grade boys 
than girls.  However, no significant sex differences were found in the prevalence of 
reading difficulties when objective testing was used to assess children’s reading 
skills.  Further, fewer than half of those identified as having reading difficulties by 
teacher reports were found to be in this category via objective testing.   
Shaywitz and co-researchers (1990) concluded that teacher reports were 
likely affected by a referral bias, with co-occurring behaviour problems, for example, 
bringing the classroom difficulties of boys to the attention of teachers more 
frequently than those of girls. They also recommended that teacher reports should 
not be the only method used to identify children’s reading difficulties. These telling 
findings suggest that teacher reports are not a reliable method for identifying 
children’s reading difficulties.  
 
3.1.3$ Standardised$tests$
A third method of identifying childhood reading difficulties is simply to use a 
norm-referenced, individually-administered, standard reading test.  Children’s 
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reading skills are directly assessed and if norms are provided, these can be used to 
identify those who are significantly below others of the same age or grade level.  
However, while many standardised tests provide norms, they generally do not 
provide cut-points by which to categorise children as having reading difficulties, 
with researchers needing to decide upon the most appropriate threshold to apply.   
Unfortunately, there are no agreed-upon rules in this area.  Cut-offs can be 
based on being a certain distance from normally achieving peers (e.g., one or more 
years behind, or one or more grades behind), or below a certain proportion of peers 
(e.g., in the lowest 20% of a sample’s distribution, or below the 20th percentile on 
test norms). The stringency of cut-offs varies across studies leading to inconsistency 
and potentially artefactual differences on issues such as the prevalence of reading 
problems.   
Fletcher and colleagues also point out that cut-points are most appropriate 
when there is a natural break in a variable’s distribution, but achievement 
distributions such as reading are generally continuous and normally distributed 
(Fletcher, Francis, Morris, & Lyon, 2005).  Cut-offs can introduce measurement 
error since repeated testing reveals that individuals tend to move into and out of a 
classification.  For example, Fletcher at al. (2005) note that “fluctuations in up to 
35% of cases are found when a single test is used to identify a cut point” (pp. 511).  
Hence, the use of cut-points may introduce a certain degree of inaccuracy and is 
therefore not problem-free. 
However, the use of standard reading tests with cut-points has been found to 
effectively differentiate RD and non-RD children.  For example, there are differences 
on factors such as cognitive processes (Lyon, et al., 2003), neurobiological 
functioning (Shaywitz, Shaywitz, Fulbright, Skudlarski, Menel, Constable, … Gore, 
2003), the heritability of reading problems (Lyon et al., 2003), and long-term 
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achievement (Frostin, Greenberg, & Robins, 2005).  These findings fulfil 
Stanovich’s (2005) criteria for useful and meaningful differentiation and thus support 
the validity of using standardised tests to identify children with reading difficulties. 
 
3.1.4$ ATP$measurement$of$reading$difficulties$
 Dispersion of the ATP cohort across the state of Victoria (and other 
Australian states), plus the mail survey methodology used, meant that it was not 
feasible to obtain standard, individually-administered reading tests. (Nor was it 
possible to obtain individually-administered cognitive assessments).  As reading 
assessments were not able to be collected under controlled, standardised conditions, 
a test was required that needed minimal external input. The test selected was the 
ACER Word Knowledge Test Level B (WKT-B; Australian Council for Educational 
Research, 1969), which was administered at the 6th data collection wave (7-8 years, 
Grade 2 for most). A copy is included in Appendix B.  Teachers supervised 
children’s completion of the test. 
The WKT-B requires children to read 20 target words ranging in difficulty 
from very easy to difficult, and to indicate their comprehension of each word by 
selecting from three alternatives the word closest in meaning to the target (80 words 
in total). Some examples are:  target = “cattle”, with response choices of “milk, 
grass, cows”; target = “battle”, with response choices of “fight, blood, soldier”; and 
target = “bush”, with response choices of “forest, leaf, branch”.  Children are given 
15 minutes to complete the WKT-B.  
The test primarily assesses word recognition and vocabulary development, 
which are fundamental for the development of reading skills (Stanovich, 2005). 
While word recognition tests can provide an accurate estimate of reading skills 
(Eldredge, 2005), they do not measure reading fluency or prose comprehension.  It is 
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possible that some children experiencing mainly reading fluency or comprehension 
difficulties have been missed using the WKT-B, but since all three of these aspects 
of reading are highly related (Nation & Snowling, 1998; Pardo, 2004) this is unlikely 
to have been a major problem.   
ATP data supports the usefulness of the WKT-B as a measure of reading 
skills. Firstly, a representative sub-sample of children (n = 190) had completed the 
more comprehensive, individually-administered Neale Analysis of Reading Ability 
Test - Revised (NARA-R; Neale, 1988) one year earlier. The NARA-R measures 
reading accuracy and comprehension. It requires children to read out loud up to six 
text passages that vary in length and complexity (thereby assessing reading accuracy) 
and to answer a series of questions about each passage’s content (thereby assessing 
reading comprehension).  A correlation of 0.73 was found between children’s 
performance on the NARA-R at 6-7 years and the WKT-B at 7-8 years (Nursey, 
1993).  Secondly, a different sub-sample of ATP children (n = 310) was assessed 
with the NARA-R two years later, with a correlation of 0.64 being found between the 
WKT-B at 7-8 years and the NARA-R at 9-10 years (Smart, Sanson, & Prior, 1996). 
These correlations indicate substantial consistency across the two reading measures 
despite differences in content and the natural variation in reading skills that occurs 
over time.   
Finally, as will be seen in Chapter 5, the prognosis of ATP children with 
reading difficulties was highly consistent with trends reported by previous research.  
For example, follow-up of children with early reading difficulties at 13-14 years 
using the Wide Range Achievement Test-3 (Wilkinson, 1993) revealed that 80% 
were experiencing learning difficulties in reading, spelling and/or mathematics, or all 
three (Smart et al., 2001). In short, the WKT-B appears to have good concurrent and 
predictive validity as a measure of children’s reading skills. 
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The process of collecting WKT-B data was as follows.  Signed consent was 
first obtained from parents participating in the 6th data collection wave for children’s 
classroom teachers to be contacted and invited to complete some short questionnaires 
about children’s adjustment and school progress and to oversee completion of the 
WKT-B.  Teachers were asked to find a quiet place for children to complete the 
reading test, supervise their completion of three practice examples, ensure children 
understood what was required, and then supervise the start and cessation of the test. 
Children completed the test by themselves.   
Data could not be collected for children whose families did not participate in 
the 6th wave, or whose parents did not consent for teachers to be approached.  
Additionally, some teachers did not participate although parents had given consent 
for them to do so.  These factors are responsible for the lower response rate found for 
the WKT-B than for other components of the 6th data collection wave that took place 
in 1990 at a child age of 7-8 years.  In all, a total of 1224 WKT-B tests were received 
(71% of the participating parent Wave 6 sample; 97% of the participating teacher 
sample).   
Comparison of groups with and without reading data at 7-8 years on 
concurrent parent- and teacher-reports of family and child characteristics revealed no 
significant differences on parent-reported behaviour problems, temperament 
dimensions, number of children in the household, and child gender (see Table 3.1 
below). Significant differences were found on family socio-economic status, and 
mothers’ and fathers’ educational attainment.  These findings indicate that the group 
with missing reading data came from slightly more disadvantaged families, although 
the magnitude of group differences was less than a small effect size (0.17 for family 
socio-economic status using Cohen’s d; Cohen, 1988).   
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There was a large amount of missing teacher data (87%) in the “did not have 
reading data” group with data generally available for only 49 of the 382 potential 
cases.  Therefore, this data is unreliable and potentially misleading, and is presented 
for interest only.  There were no significant differences on teacher reports of 
anxious-fearful and total behaviour problems, the temperament dimensions of 
reactivity and flexibility, and social skills; but significant differences were found on 
teacher reports of aggression, hyperactivity, task orientation, and academic 
functioning.  
Overall, the implication of these findings is that the results presented in 
Chapters 5 and 6 may marginally underestimate the effects of family disadvantage on 
reading difficulties but are relatively representative in terms of child characteristics. 
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Table$3.1:$$
T$test$results$comparing$groups$with$and$without$reading$data$at$7=8$
years$on$concurrent$parent=$and$teacher=reported$child$and$family$
characteristics$
Variable Did not have reading 
data 
Had reading data t test 
 n Mean S.D. n Mean S.D.  
Child gender 385 1.45 0.50 1220 1.49 0.50 -1.43 
Parent reports        
Aggression 382 0.40 0.35 1219 0.35 0.35 1.95 
Hyperactivity 382 0.46 0.50 1219 0.42 0.48 1.60 
Anxious fearful 382 0.46 0.38 1219 0.43 0.38 1.41 
Total behaviour problems 382 6.88 4.91 1219 6.38 4.84 1.74 
Inflexibility#  381 2.94 0.87 1220 2.87 0.88 1.23 
Persistence# 382 2.83 0.88 1220 2.81 0.91 0.35 
Approach# 382 2.82 0.95 1220 2.73 0.98 1.58 
Family socio-economic 
status# 
382 3.83 1.21 1216 3.62 1.28 2.79 ** 
Maternal education# 382 4.75 1.46 1211 4.45 1.60 3.25 ** 
Paternal education# 372 4.30 1.61 1189 4.03 1.66 2.74 ** 
Number of children in the 
household 
361 2.68 0.99 1168 2.68 0.92 -0.11 
Teacher Reports        
Aggression 49 0.30 0.44 1215 0.18 0.31 2.62 ** 
Hyperactivity 49 0.46 0.52 1215 0.29 0.48 2.41 * 
Anxious fearful 49 0.38 0.36 1215 0.38 0.40 -0.29 
Total behaviour problems 49 6.22 5.37 1209 4.80 5.21 1.88 
Reactivity# 49 2.07 0.86 1214 1.90 0.75 1.54 
Task orientation# 49 3.10 0.99 1215 2.59 1.10 3.20 ** 
Flexibility# 49 2.51 0.76 1215 2.51 0.78 0.01 
Social skills# 49 3.09 0.99 1207 2.92 0.93 1.26 
Academic skills# 49 3.43 1.45 1204 2.97 1.51 2.10!* 
* p <. 05 ** p < .01  
# a higher score = lower SES, lower educational attainment, a more difficult temperament 
style, and lower social or academic skills 
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3.2$ Methods$used$to$identify$behaviour$problems$
As described in Chapter 1, childhood behaviour problems typically comprise 
aggressive, acting out behaviours; attention problems and hyperactivity; and anxious-
withdrawn behaviours. They are often differentiated into externalising problems 
which are expressed outwardly and can impact on others, and internalising problems 
reflecting emotional distress.  
Two main methods were used to assess child behaviour problems at the time 
the ATP series of studies commenced:  
a) the categorical approach - structured interviews assessing symptoms from 
a diagnostic classification system that ascertains whether a clinical disorder is 
present; and  
b) the dimensional approach - rating scales that yield continuous scores 
assessing different types of behaviour problems with norms often provided to 
identify children with serious levels of problems.   
Both approaches have advantages and disadvantages and considerable 
research has compared their accuracy (e.g., Farrington & Loeber, 2000; Kessler, 
2002). To a large extent, the selection of an approach depends on the research 
question being addressed. For example, if the main interest is children with severe, 
clinical problems, a categorical approach may be preferable; but if the interest is the 
total population of children, a dimensional method would yield greater sensitivity.  
The next sections look at the pros and cons of both methods. 
 
3.2.1$$ The$categorical$approach$
   Categorical approaches are frequently used to identify children as having 
behavioural or psychological disorders according to diagnostic classification systems 
such as the Diagnostic and Statistical Manual of Mental Disorders (DSM; American 
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Psychiatric Association) or the International Classification of Diseases (ICD; World 
Health Organisation).  Structured interviews with parents (and sometimes children) 
seek information about the presence, severity and longevity of symptoms, and the 
degree to which they negatively impact on children’s lives.  This information is then 
used to diagnose the presence of a disorder.  
Farrington and Loeber (2000) and Kessler (2002) outline several advantages 
of the categorical approach, as summarised below. The findings are easily 
understood by a range of audiences including families, practitioners, policy makers, 
and researchers.  Information is obtained about lifetime occurrence (albeit 
retrospectively) which provides an understanding of whether problems are atypical 
or chronic. Information about the number and length of episodes and time between 
them can indicate whether the disorder is worsening or improving. The approach can 
provide a clear rationale for the provision of treatment, which itself is a categorical 
decision. It also facilitates estimation of the population prevalence of clinically 
significant disorders which can guide population-level needs assessments.  
Dichotomisation can yield more clear-cut findings when studying individuals 
with multiple risk factors. A “risk factors” approach is facilitated which can provide 
valuable learnings for intervention efforts.  A categorical approach usually yields 
odds ratios which can be more comprehensible for lay audiences than correlational or 
regression-based statistical associations. Similarly, investigation of moderation 
effects can be simpler and more easily explained (see Chapter 5 for an example from 
our own research). Finally, a focus on extreme cases can be particularly informative 
for the theoretical explication of pathways. 
However, the categorical approach also has some limitations (Maj, 2005; 
Widiger & Samuel, 2005).  There is an underlying premise that those identified as 
having a disorder are qualitatively different from the remainder of the population.  
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However, evidence suggests that continuous distributions may better fit the data than 
categorical classifications for various outcomes including antisocial behaviour 
(Walters & Ruscio, 2013), depression (Kessing, 2007), anxiety (Kertz, McHugh, & 
Lee, 2014) and eating pathologies (Luo, Donnellan, Burt, & Klump, 2016). 
Additionally, research using taxometric statistical techniques1 suggests there are a 
larger number of latent sub-types than the dichotomies posited by categorical 
systems (e.g., Ruscio, Walters, Marcus, & Kaczetow, 2010; Widiger & Samuel, 
2005).   
Another issue is the high level of co-morbidity often found across disorders, 
causing doubt about whether the syndromes do in fact constitute distinct aetiologies 
that require differing treatments (Kupfer, First, & Regier, 2002; Minerka, Watson, & 
Clark, 1998).  Additionally, the high level of comorbidity could suggest that the 
original differentiation into separate disorders was artefactual (Maj, 2005).  
Additionally, prevalence data in general community samples using diagnostic 
categorical methods indicates higher rates of life-time occurrence of psychiatric 
disorders than might be anticipated from clinical expectations (Kessler, 2002).  For 
example, Kessler (2002) reported that close to half met criteria for one or more 
lifetime diagnoses and almost one fifth met criteria for a disorder at the time of 
assessment (see also Brown, Campbell Lehman, Grisham, & Mancill, 2001). These 
rates are higher than would generally be expected.  
The use of binary outcomes also ignores the considerable difficulties that 
those with sub-threshold levels can experience.  Research shows that these 
individuals are often negatively affected in a range of areas of life and would likely 
                                                
1 Taxometric analyses investigate whether “abrupt changes in the structure of data (e.g., slopes, 
covariances, eigenvalues) may indicate latent subgroups within a larger distribution of scores” 
(Beauchaine, 2009). 
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benefit from treatment (e.g., Helmchen & Linden, 2000; Rodriguez, Nuevo, 
Chatterji, & Ayuso-Mateos, 2012). 
Perhaps the most frequent criticism from a research perspective is the loss of 
predictive power that occurs when a dichotomous outcome is used.  Research on this 
issue often compares outcomes when the same instrument is scored categorically or 
dimensionally. For example, Fergusson and Horwood (1995) found that 
dimensionally scored dimensions of conduct disorder, oppositional defiant disorder 
and attention deficit-hyperactivity were stronger predictors of outcomes than 
corresponding DSM-III-R dichotomies.  They concluded that “dimensional scaling 
of symptoms had clear predictive superiority over methods based on diagnostic 
classification” (pp. 484).  While these differences decreased markedly when 
alternative statistical tests were used (see Farrington & Loeber, 2000), subsequent 
research continues to show lower predictive power for categorical methods than 
dimensional ones (e.g., Bjelland, Lie, Dahl, Mykletun, Stordal, & Kraemer, 2009; 
Granero, Ezpeleta, de la Osa, & Domenech, 2009; Kim, Kamphaus, & Baker, 2006).   
However, some of this research involved the rescoring of a questionnaire rather than 
an in-depth clinical interview, hence comparisons are not straightforward. 
Finally, practical considerations may favour dimensional methods over 
categorical ones. Clinical interviews leading to categorical diagnoses can take one 
hour or more and require face-to-face administration.  Dimensional scales are 
generally considerably shorter time-wise and can be completed privately, for 
example on paper or on-line.  Clinical interviews leading to diagnostic 
classifications are generally more time consuming and may require greater 
resourcing than dimensional scales.  
In summary, categorical approaches are widely used and have many benefits, 
although there are some disadvantages when compared to dimensional methods. 
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Both approaches are valuable and the choice of which one to use will to a large 
extent depend on the research question being investigated.    
 
3.2.2$$ The$dimensional$approach$
 Dimensional approaches generally involve parents, teachers, and/or children 
filling in questionnaires about children’s behaviour and mood over a specified 
period, for example the last four weeks.  Likert scale response formats are used to 
ascertain the frequency of occurrence (e.g. not at all, sometimes applies, definitely 
applies).  The dimensional approach quantifies the degree to which behaviours are 
present.  
Dimensional scales have several strengths as noted above, particularly the 
better fit of the data often found (e.g., Walters & Ruscio, 2013); greater statistical 
power; and practical benefits. Some additional advantages include: the capacity for a 
wider range of behaviours to be assessed including positive, prosocial behaviours 
which can provide a more rounded view of child functioning; the use of broader 
outcomes such as externalising behaviour problems that naturally incorporate co-
morbidity in addition to more fine-grained outcomes such as aggression; and the 
capacity to easily obtain the perspectives of multiple reporters which can yield 
information on children’s functioning across differing environments and reduce 
“eye of the beholder” effects.   
However, the continuous scores generated are often converted to 
dichotomous outcomes using cut-points based on norms which opens the 
dimensional method to the criticisms noted earlier in relation to the categorical 
approach. Additionally, the restriction to reporting on specific time-periods such as 
the last four weeks may result in false positives or false negatives if children’s 
behaviour was atypical during this timeframe.  
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In summary, the dimensional approach has been widely used in research and 
is accepted as a valid and reliable method.  Like the categorical approach, it has 
advantages and limitations, with neither method being clearly superior to the other. 
As Widiger and Samuel (2005) note, the two approaches are not mutually exclusive 
and could be viewed as complementary (Brown & Barlow, 2005). 
 
$ 3.2.3$ ATP$measurement$of$child$behaviour$problems$
Due to the ATP’s methodology, it was not possible to collect face-to-face 
clinical interviews for the entire cohort (although they were collected in some 
smaller, nested sub-studies, see for example Prior, Sanson, Smart, & Oberklaid, 
1999).  Hence, questionnaires were used to assess child behaviour problems. The 
instruments differed somewhat according to children’s developmental stage, but all 
assessed aggressive/oppositional behaviours, hyperactivity/attention problems, and 
anxious/withdrawn behaviours.  
The Rutter Child Behaviour Questionnaire (CBQ) was used to identify 
childhood behaviour problems for the series of studies in this thesis (Rutter, 1967; 
Rutter, Tizard, & Whitmore, 1970).  The CBQ has parent and teacher forms and was 
first used in the fifth ATP data collection wave in 1988 at a child age of 5-6 years 
(copies are provided in Appendix C).    
The CBQ was developed for use as a screening tool in the Isle of Wight and 
Inner London studies (Rutter & Yule, 1975), and had been used in two renowned 
New Zealand studies prior to its use in the ATP - the Christchurch Health and 
Development Study (Fergusson & Horwood, 2001) and the Dunedin 
Multidisciplinary Health and Development Study (Poulton, Moffitt, & Silva, 2015).  
It was believed to be the best available instrument at that time for assessing a range 
of problematic behaviours in children.  It is interesting to note that the more recent, 
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widely used and highly respected Strengths and Difficulties Questionnaire 
(Goodman, 1995) is based on the CBQ. 
 The teacher CBQ contains 26 items with each behaviour rated using three 
response categories of “does not apply”, “applies somewhat” and “definitely 
applies”. Respondents are asked to rate children’s behaviour over the past two 
weeks.  An inter-rater reliability of 0.72 and test-retest reliability of 0.89 was 
reported by Rutter (1967) for the teacher CBQ. The original parent CBQ form had 
three sections, but most research studies (including the ATP) use only the section 
containing 18 items that were identical to items in the teacher form, with the same 
response categories and time frame employed (Rutter et al., 1970). The inter-rater 
reliability of the parent form was 0.64 and the test-retest reliability was 0.74 (Rutter 
et al., 1970).   
Elander and Rutter (1996) provide additional evidence of the CBQ’s 
psychometric properties and validity. Further support for the CBQ’s validity comes 
from Fombonne (1989) who reported a correlation of 0.79 between total behaviour 
scores on the CBQ and the Child Behavior Checklist (Achenbach & Edelbrock, 
1983) for a clinical sample of 127 children. Additionally, Ross and Kamien (1978) 
found teacher reports using the CBQ were of acceptable reliability and validity when 
compared to psychiatric assessments for a sample of 108 Australian Indigenous 
children (after slight modification of the CBQ for cultural reasons).    
 The CBQ yields three sub-scales of Hostile-Aggressive behaviour (6 items; 
e.g., “often destroys others’ belongings”), Hyperactivity-Distractibility (3 items; e.g., 
“cannot settle to anything for more than a few moments”), and Anxious-Fearful 
behaviour (5 items; e.g., “often appears miserable, unhappy, tearful, distressed”), 
with the items making up each sub-scale being the same across parent- and teacher-
reports. A total behaviour score is also derived using all the items, but is based on 18 
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items for parent report and 26 items for teacher report (with the additional teacher 
items assessing behaviours such as school-related issues, stealing, stuttering, 
psychosomatic symptoms, unresponsiveness).  ATP Cronbach alpha reliabilities for 
the CBQ sub-scales and total behaviour problems score at age 7-8 years are shown in 
Table 3.3.  These ranged from 0.65 to 0.83 for the sub-scales, with an average alpha 
over all sub-scales of 0.76.  
 
Table$3.2:$$
ATP$Cronbach$alphas$for$parent=$and$teacher=reported$CBQ$scales$at$a$
child$age$of$7=8$years$(6th$data$collection$wave$in$1990)$
 Parent  
Cronbach alpha 
Teacher  
Cronbach alpha 
 Hostile-Aggression 0.76 0.83 
 Hyperactivity-Distractibility 0.73 0.73 
 Anxious-Fearful 0.65 0.74 
 Total behaviour problems 0.82 0.85 
 
Pearson correlations between parent and teacher reports were significant at 
p<.001 but moderate in size; ranging from 0.22 for anxious-fearful behaviour, 0.26 
for total behaviour problems, 0.27 for hostile-aggression, to 0.29 for hyperactivity-
distractibility (n = 1256).  These correlations indicate relatively weak across-source 
consistency although are similar to findings reported by others (e.g., Achenbach, 
McConaughey, & Howell, 1987; Sawyer, Baghurst, & Matthias, 1992; Smith, 2007).  
As parents and teachers report on children’s behaviour in differing environmental 
contexts and may have diverging expectations of behaviour, inconsistency is to a 
certain extent expected.   
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The lowest agreement was found for internalising problems (anxious-
fearfulness), which is consistent with research indicating that teachers may detect 
such problems less frequently or accurately than parents (e.g., Berg-Nielsen, 
Solheim, Belsky, & Wichstrom, 2011; Stanger & Lewis, 1993; Youngstrom, Loeber, 
& Stouthamer-Loeber, 2000). Agreement was somewhat higher for the more overt 
externalising types of problems, which is again consistent with other research (e.g., 
Rescorla, Boccichio, Achenbach, Ivanova, Almqvist, Begovac, ... Verhulst, 2014; 
Winsler & Wallace, 2002). 
 
3.3$ Selection$of$Reading$Difficulties=only,$Behaviour$
Problem=only,$RD+BP$and$Neither$Problem$groups$
To investigate developmental pathways between reading difficulties and 
behaviour problems, groups exhibiting one, both or neither of the two childhood 
problems were required. The next section describes the methods used to identify 
children with differing reading and behavioural profiles. 
 
3.3.1$ Identification$of$reading$difficulties$
 The ACER Word Knowledge Test-B yielded scores from 0 to 20, but did not 
have norms by which to identify children who were substantially behind their peers 
(e.g., age, grade or percentile cut-offs).  It differed in this respect to some of the 
standard reading tests used in other studies.  However, as in other studies, it was 
possible to derive a cut-off to identify children with reading difficulties.  The 
criterion used aimed to match the known prevalence of reading difficulties in 
Australian children of the same age and historical era (Keeves, Matthews, & Bourke, 
1978).  
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A score of 8 or lower, which placed a child in the lowest 16% of the ATP 
cohort distribution, was employed for this purpose, with 195 children classified as 
having reading difficulties.  A “no-reading difficulties” group was also needed for 
comparison purposes.  Because cut-points are to a certain extent imprecise, as 
discussed in Section 3.1.3, to ensure the “no reading difficulties” group did not 
include children with borderline reading difficulties, the cut-off was set at the ATP 
cohort mean (a score of 15 or greater). A total of 714 children were identified as not 
having reading difficulties by this criterion.  
 
3.3.2$ Identification$of$behaviour$problems$
 A cut-off to identify children with significant behaviour problems was 
available for the teacher form of the Rutter PBQ (a score of 9 or greater on total 
behaviour problems), but was not available for the parent form.  Additionally, it was 
considered possible that specific behaviour problem sub-types such as attention 
deficit/hyperactivity might be implicated in the development of reading difficulties 
(as has since been found, see for example Willcutt, Betjemann, Pennington, Olson, & 
DeFries, 2007), or that reading difficulties might instigate particular types of 
behaviour problems such as anxiety-withdrawal.  Additionally, use of the total 
behaviour problems score might have excluded children who showed high levels of a 
single behaviour problem sub-type (e.g., hyperactivity/distractibility) but might not 
reach criterion if scores across all three sub-scales were summed.  As the ATP was 
interested in the potential role of each behaviour problem sub-type, all three sub-
scales were included in the selection of “behaviour problem” and “no behaviour 
problem” groups.  
The cut-off developed was a score of one standard deviation or greater above 
the ATP mean (i.e. a score in the top 15% of the cohort) on one or more parent-
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reported PBQ subscale, and one or more teacher-reported PBQ subscale. This 
criterion ensured that children were displaying significant problems in differing 
environments, while the use of two reporters reduced the effects of response bias 
such as divergent interpretation of item content, differing response styles (e.g., 
whether the extreme ends of a scale are chosen), or social desirability bias 
(Podsakoff, MacKenzie, Lee, & Podsakoff, 2003).  This criterion required substantial 
across-source agreement which prior research had shown was moderate at best (e.g., 
Achenbach et al., 1987; Sawyer et al., 1992).   The ATP across-source correlations 
presented earlier in Section 3.2.3 also suggest only moderate across-source 
consistency. A total of 192 children were identified as having behaviour problems 
using this relatively stringent criterion.   
A “no behaviour problems” group was also required.  To ensure that children 
were clearly free of behaviour problems, the criterion developed was that all parent- 
and teacher-reported scores on the PBQ sub-scales should be no greater than the 
ATP cohort mean. As this again required substantial parent and teacher agreement, it 
was also a stringent criterion.  A total of 195 children were identified as clearly not 
having behaviour problems. 
  
$ 3.3.3$ Selection$of$groups $
Using these criteria, four groups were identified – Reading Difficulties Only 
(RD-only), Behaviour Problems Only (BP-only), Reading Difficulties and Behaviour 
Problems (RD+BP), and Neither Problem (Neither).  However, the RD-only and 
RD+BP groups were relatively small, leading to concerns about statistical power. 
Additionally, the sex ratios in the two groups were quite unequal, with few girls in 
the RD+BP group and few boys in the RD-only group. It was considered necessary 
to augment the number of cases in these two groups.  
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Two strategies were employed to address these issues. Firstly, as noted earlier 
in Section 3.1.2 and by Siegel and Smythe (2005), reading difficulties are 
experienced by reasonably similar proportions of each sex, hence the very low 
numbers of boys in the RD-only group did not adequately reflect the RD 
population’s sex distribution. Following this reasoning, the criterion for selection of 
RD-only boys was modified by requiring all parent-reported behaviour problem 
scores to be less than 0.5 standard deviations above the mean, while the teacher 
report criterion remained unchanged (i.e., all scores were at or below the ATP cohort 
mean).  Given teachers’ greater experience of normative child behaviour, their 
reports were treated as veridical.   
Secondly, at the time these groups were selected (1991-1992), there was 
considerable interest in sex differences in the expression of behaviour problems (e.g. 
Zahn Waxler, 1993). For example, research showed that physical aggression was 
much more common in boys and relational aggression (e.g., social exclusion, verbal 
aggression) was more common in girls (Zahn Waxler, 1993). As DSM criteria and 
behaviour problem scales of that era were oriented towards the types of aggression 
exhibited by boys, it was suggested that the emphasis on male-type behaviour 
problems might inflate the trend for girls to receive lower scores than boys on 
average.  Some argued that sex-specific cut-offs would be more appropriate, with 
lower cut-offs for females than males (e.g., Zoccolillo, 1993). Following this 
rationale, the criterion for girls in the RD+BP group was modified. Parent-reported 
behaviour problem scores were to be at least 0.5 or greater above the ATP cohort 
mean, while the teacher report criterion was unchanged (i.e., one more scores being 
1+ standard deviations above the ATP cohort mean).  
The modifications resulted in group sizes of n = 38 for the RD-only group 
with 37% being male; n = 38 for the RD+BP group with 66% being male; n = 66 for 
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the BP-only group with 58% being male; and n = 125 for the Neither group with 
35% being male.  The profile of the four groups on the selection measures is shown 
in Table 3.4 (reproduced from Smart et al., 2017).  Modification of the cut-offs 
appeared to have limited impact, since there were no significant differences between 
RD+BP and BP-only girls, or RD-only and Neither boys, on behaviour problems at 
7-8 years (Sanson et al., 1996).  
As can be seen in Table 3.3, the groups significantly differed on the reading 
and behaviour problem selection measures in expectable ways.  Additionally, the 
RD+BP group was significantly higher than the BP-only group on 
hyperactivity/distractibility by both parent- and teacher-reports.  These results 
suggest that hyperactivity/distractibility may be particularly salient for the 
development of reading difficulties, an issue that is taken up in Chapter 4.  The BP-
only group was significantly higher than the RD+BP group on anxiety/fearfulness by 
parent-reports.  While behaviour problems of all types were reported for the BP-only 
group, the group’s means were higher on anxiety-fearfulness than on the other two 
sub-types of behaviour problems, suggesting they may have been especially 
vulnerable in this area.  There were no significant differences between the RD-only 
and Neither groups on behaviour problems. 
$ $
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Table$3.3:$$
Group$and$ATP$cohort$means,$standard$deviations$(in$brackets),$and$
significant$group$differences$on$behaviour$problems$and$reading$at$7=8$
years$$
 Neither BP RD RD+BP ATP Cohort   
Parent reported Behaviour Problems*  
Hostile-Aggressive a, b 0.10 
(0.12) 
0.72 
(0.42) 
0.16 
(0.20) 
0.70 
(0.50) 
0.36 
(0.35) 
Anxious-Fearful a, b, c 0.13 
(0.16) 
0.81 
(0.45) 
0.23 
(0.26) 
0.58 
(0.38) 
0.44 
(0.38) 
Hyperactive a, b, d 0.07 
(0.14) 
0.69 
(0.57) 
0.21 
(0.24) 
0.91 
(0.53) 
0.43 
(0.49) 
Teacher reported Behaviour Problems*  
Hostile-Aggressive a, b 0.01 
(0.03) 
0.52 
(0.38) 
0.02 
(0.05) 
0.47 
(0.44) 
0.18 
(0.32) 
Anxious-Fearful a, b 0.08 
(0.12) 
0.79 
(0.49) 
0.12 
(0.15) 
0.67 
(0.42) 
0.38 
(0.40) 
Hyperactive a, b, d 0.00 
(0.00) 
0.59 
(0.55) 
0.02 
(0.08) 
0.87 
(0.65) 
0.30 
 (0.48) 
  
ACER Word Knowledge Test #, a, e 17.72 
(1.61) 
17.03 
(1.42) 
4.54 
(3.04) 
4.39 
(3.10) 
14.08 
(4.97) 
N   125   66 38 38 1601 (P)^ 
 1264 (T)^ 
  1224 (WKT-B)^ 
* Possible range of 0 - 2 
# Possible range of 0 - 20 
^ P = Parent report; T = Teacher report; WKT-B = ACER Word Knowledge Test - B 
a Omnibus ANOVA results comparing the RD+BP, RD-only, BP-only and Neither groups: p<.001 
b Scheffé comparisons: the BP-only and RD+BP groups were significantly higher than the RD-only and Neither groups  
by parent and teacher reports (p<.001) 
c Scheffé comparisons: the BP-only group was significantly higher than the RD+BP group by parent report (p<.001) 
d Scheffé comparisons: the RD+BP group was significantly higher than the BP-only group (p<.03 by parent report; 
 p<.003 by teacher report) 
e Scheffé comparisons: the RD-only and RD+BP groups were significantly lower than the BP-only and Neither groups  
 (p<.001 
$ $
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Chapter$4:$$Developmental$pathways$between$$
childhood$reading$difficulties$and$behaviour$
problems$
$
4.1$ Chapter$outline$$
This chapter presents three related papers examining developmental pathways 
between childhood reading difficulties and behaviour problems that were published 
in 1995 and 1996.  I was the first author for one of the papers and a senior author of 
the other two papers. The papers compare the four groups identified in Chapter 3. 
The rationale, methodology, findings and implications of each paper are briefly 
described.   
Section 4.2 presents the first paper which investigated child and family 
precursors from infancy to 5-6 years of reading difficulties and behaviour problems 
identified at 7-8 years to investigate the characteristics associated differing reading 
and behavioural profiles.   
Section 4.3 presents my first-authored paper, which investigated whether 
reading difficulties posed a risk for the development of behaviour problems or 
behaviour problems exacerbated reading difficulties, and the stability of reading 
difficulties and behaviour problems two years after identification.  
Section 4.4 presents the third paper which examine the degree of comorbidity 
between the two childhood problems in an Australian community sample, and 
whether trends differ across boys and girls.  Phonological processing skills at 9-10 
years are also analysed to investigate their role alongside behaviour problems in the 
development of reading difficulties.  Finally, the implications of the series of papers 
are briefly discussed in Section 4.5. 
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4.2$ Child$and$family$precursors$of$reading$difficulties$
$ and/or$behaviour$problems$at$7=8$years$$
$
Paper 1: Sanson, A., Prior, M., & Smart, D. (1996). Reading disabilities with and 
without behaviour problems at 7-8 years: Prediction from longitudinal data from 
infancy to 6 years.  Journal of Child Psychology and Psychiatry, 37, pp. 529-541.  
Doi:10.1111/j.1469-7610.2004.00387. 
 
Journal impact factor 6.226 (source: ISI Journal Citation Reports, 17 October 2017) 
92 citations as at 17 October 2017 (source: Google Scholar) 
 
The impetus for this paper and the others in this Chapter lay in findings 
published in the 1970s and 1980s revealing powerful associations between children’s 
reading difficulties and behaviour problems, particularly in boys (e.g., McGee, 
Share, Moffitt, & Silva, 1988; Sturge, 1982).  However, the association had received 
little research attention at the time the ATP series of studies was undertaken and the 
longitudinal pathways between the two problems were unresolved.  Several 
hypotheses had been proposed (Chazan 1985; Hinshaw 1992):  
1)! pre-existing behaviour problems impeded children’s academic 
development, for example through a limited attention span or disruptive 
behaviours; 
2)! the experience of reading difficulties led to the subsequent development 
of acting out and/or emotional problems;  
3)! the relationship was correlational rather than causal, due to an underlying 
related condition such as lower intellectual capacities or phonological 
processing deficits that was responsible for the association; and 
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4)!  the conditions were mutually reinforcing, with each exacerbating the 
other.  
 
The series of studies reported in this Chapter aimed to investigate these 
pathways, with the first investigated in Sanson, Prior and Smart’s 1996 paper.  
Groups of children showing one childhood problem (RD-only, BP-only), both 
problems (RD+BP), and neither problem (termed the Comparison group in the 
published papers but the Neither group here) were compared on behaviour problems, 
temperament style, and other child and family characteristics measured from infancy 
to 5-6 years.  The ATP was well placed to examine this question through its 
repeated, annual data collections over the first four years of life, with a further data 
collection conducted two years later when children were 5-6 years. These frequent 
data collections enabled examination of the ages and stages of development at which 
differences between groups first emerged, and the domains on which differences 
could be identified. 
 
4.2.1$$ My$contribution$to$the$research$
I contributed as a senior author to this paper. I worked with my co-authors to 
determine and refine the methodology used to select the four groups, undertook the 
statistical analyses for the paper, and authored the Methods section.  I also undertook 
a literature search, contributed to other sections of the paper, and assisted with 
responding to reviewers’ comments.  The declaration of my contribution, estimated 
to be 30%, is included at the front of this thesis while a copy of the published paper 
is included in Appendix D. 
 
$ $
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4.2.2$$ Methodology$
The paper made use of data collected at each of the first six waves of the ATP 
study. The child characteristics examined were behaviour problems, temperament 
style, gender, birthweight, gestational age, perinatal stress, dysmaturity, being slow 
to talk, language problems and school readiness.  The child temperament 
characteristics assessed tapped the core dimensions of reactivity-volatility, 
persistence-willingness to persevere, and sociability-shyness (Sanson, Hemphill, & 
Smart, 2004).  The family characteristics measured were maternal education, 
paternal occupation, and a composite family socio-economic status variable 
comprising both parents’ highest educational level achieved and their occupational 
status. These characteristics were reported by parents up to 3-4 years of age, while 
parent- and teacher-reports were used at 5-6 years.  Reading difficulties and 
behaviour problems were identified at 7-8 years (see Chapter 3 for details of the 
criteria used to select groups and group characteristics, as well as Chapter 2 for a 
description of the data collection methodology).   
Multivariate analyses of variance (MANOVAs) were undertaken, followed 
by planned comparisons comparing the following pairs of groups: RD+BP vs. RD-
only (to determine whether there were differing pathways to reading difficulties), 
RD+BP vs. BP-only (to determine whether certain types of behaviour problems were 
risk factors for reading difficulties), and RD-only vs. Neither (to determine whether 
there were specific risk factors for reading difficulties).  Given the sex imbalances in 
the four groups (see Chapter 3), sex by group interaction effects were also 
investigated, and we also investigated whether the inclusion of family socio-
economic status (SES) in the models altered the pattern of results.  
 
$ $
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4.2.3$$ Overview$of$findings$
Significant differences between the RD+BP and RD-only groups first 
emerged in toddlerhood (one to three years) on behaviour problems, with the RD+BP 
group showing significantly higher levels.  These differences continued to be evident 
up to 5-6 years and broadened in scope to include more difficult temperament 
characteristics and school readiness. There was also a significant group by sex effect 
in toddlerhood indicating that RD+BP group boys were significantly more 
problematic in behaviour and temperament style than RD+BP group girls, while RD-
only boys did not significantly differ from RD-only girls. Similar group by sex 
interactions were also found at 5-6 years.   
The RD+BP and BP-only groups did not significantly differ until 5-6 years 
and only by teacher report when the RD+BP group was faring significantly worse on 
hostile-aggressive and hyperactive-distractible behaviour problems, temperament 
style, and school readiness.  There were significant group by sex effects at 5-6 years 
for parent- and teacher-reports of temperament style and hostile-aggressive 
behaviour problems, and teacher reports of hyperactive-distractible behaviour 
problems and school readiness, all indicating that boys in the RD+BP group had 
more problems than girls in the RD+BP group (who were similar to BP-only boys 
and girls).  BP-only boys and girls did not significantly differ.  
While the RD-only group was significantly lower than the Neither group in 
infancy on mother’s educational background and was more difficult in temperament 
style in toddlerhood, no other significant differences between these groups were 
found, nor were there significant group by sex interactions. 
The inclusion of family SES in the model did not change the pattern of 
results. Some interaction effects were found between SES and parent-reported 
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hyperactive-distractible behaviour problems, and between SES and the persistence 
temperament dimension at 3-4 and 5-6 years.  
 
4.2.4$$ Implications$
This paper made an original contribution to scientific knowledge at the time 
of publication since there had been no published longitudinal research with data from 
infancy onwards comparing the characteristics of children with differing reading and 
behavioural profiles.  The study identified the age and stage of development at which 
groups could first be significantly differentiated, and suggested that problematic 
profiles emerged early and became entrenched over time. The research provides 
support for the first hypothesis that behaviour problems lead to reading difficulties 
via the finding that externalising behaviour problems from 1-3 years of age onwards 
frequently preceded the development of reading difficulties, particularly in boys. The 
findings point to the critical importance of addressing children’s behaviour problems 
in the preschool period before they become entrenched.  Early intervention may also 
help to prevent learning problems.   
The research highlights the heterogeneity of children with reading 
difficulties. Differing pathways to reading difficulties were found that centred on the 
presence or absence of early behaviour problems. Toddler and early childhood 
behaviour problems appear to be an important part of the aetiology of reading 
difficulties for some children.  However, for others (those on an RD-only pathway) 
no precursors were identifiable.   
Another implication of the findings is the need to include consideration of 
behaviour problems when providing remediation for reading difficulties, and to tailor 
interventions to address children’s needs across the two childhood problems if both 
are present.  The paper also shed light on the type of behaviour problems particularly 
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salient for the development of reading difficulties. Aggressive-oppositional and 
hyperactive-distractible problems were both powerful precursors, but anxiety-
withdrawal was not.   
While subsequent research has suggested attentional problems are central 
(see for example, Willcutt et al., 2004), the ATP data at 3-4 and 5-6 years indicates 
that both types of externalising problems are important.  It may be that hyperactive-
distractible problems become more relevant at older ages, as will be seen in Paper 2 
in this series. For example, they may impede children’s ability to concentrate in the 
school classroom environment and directly interfere with learning.  However, Paper 
1 indicates that both types of problems are important early childhood precursors, 
reinforcing the importance of early intervention for both types of behavioural 
difficulties.   
The group by sex interactions highlighted the higher levels of problems in 
boys exhibiting both problems relative to their female counterparts, thereby making 
another original contribution to the literature. Additionally, it appears that pathways 
to reading difficulties differ for girls and boys, with boys much more likely to have 
co-occurring behaviour problems than girls and suggesting that sex-specific 
interventions could be considered.  Overall, the paper played an important role in 
highlighting sex differences in developmental pathways to reading difficulties. 
$ $
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4.3$ Prognosis$of$reading$difficulties$and$behaviour$
$ problems$from$7=8$years$to$9=10$years$
 
Paper 2: Smart, D., Sanson, A., & Prior, M. (1996). Connections between reading 
disability and behaviour problems: Testing temporal and causal hypotheses. Journal 
of Abnormal Child Psychology, 24, pp. 363-383. Doi10.1007/BF01441636. 
 
Journal impact factor 3.615 (source: ISI Journal Citation Reports, 17 October 2017) 
108 citations as at 17 October 2017 (source: Google Scholar) 
 
Paper 1 reported on developmental pathways to reading difficulties and 
behaviour problems and provided support for the first hypothesised pathway (that 
behaviour problems are implicated in the development of reading difficulties for a 
sub-set of children). The second paper investigated developmental pathways after 
the emergence of reading difficulties to shed light on the remaining hypothesised 
pathways: (2) that reading difficulties lead to the development of behaviour 
problems; (3) that a third factor underpins both childhood problems and is 
responsible for the association, with children’s intelligence and family SES included 
for this purpose; and finally, (4) that each childhood problem exacerbates the other.   
The across-time stability of the two childhood problems was also assessed to 
determine whether trends differed for children with one or both child problems in 
order to shed light on the developmental consequences of single and comorbid 
problems.  Additionally, since Paper 1 had revealed sex differences in the severity of 
behaviour problems in the RD+BP group and in pathways to reading difficulties, it 
was possible child sex would be a salient influence on patterns of change in reading 
difficulties and behaviour problems over time. This issue was therefore investigated. 
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4.3.1$$ My$contribution$to$the$research$
I led this paper. I worked with my co-authors to conceptualise and develop 
the research questions, managed the data collection at 9-10 years, undertook child 
assessments, prepared the dataset, undertook the statistical analyses for the paper, 
and completed a literature review.  I took the lead in writing all sections of the paper.  
The declaration of my contribution, estimated to be 60%, is included at the front of 
this thesis while a copy of the published paper is included in Appendix D. 
 
4.3.2$$ Methodology$
The four groups of children identified at 7-8 years were followed forward to 
9-10 years.  Children were visited at home and were individually assessed by a 
trained psychologist on reading skills, spelling, and a short form of the Wechsler 
Intelligence Scale for Children-R.  Parents and teachers completed questionnaires 
about children’s behaviour problems. 
One-way analyses of variance compared the four groups, followed by 
Scheffé tests to determine which pairs of groups significantly differed.  The groups 
were compared on reading accuracy and comprehension; spelling age; verbal 
intelligence, performance intelligence, and total intelligence; as well as parent- and 
teacher- reports of hostile-aggressive, hyperactive-distractible, and anxious-fearful 
behaviour problems at 9-10 years.  Whether children were in the high range on 
behaviour problems or were substantially behind on reading at 9-10 years was also 
determined for each group. 
To assess across-time changes in behaviour problem levels, a series of 
repeated-measures multivariate analyses of variance (MANOVAs) was undertaken.  
The RD+BP and BP-only groups were compared to determine whether reading 
difficulties exacerbated behaviour problems.  Similarly, the RD-only and Neither 
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groups were compared to assess whether reading difficulties led to behaviour 
problems. The MANOVAs tested between-subjects main effects for group and sex, a 
within-subjects effect for change over time, and group by time, sex by time, and 
group by sex by time interactions.  Additional analyses using Speer’s (1992) Reliable 
Change Index investigated whether across-time change was due to regression to the 
mean or reflected substantive change. 
As the reading measures differed at the two time-points, a different statistical 
analysis strategy was needed to assess across-time change in reading skills.  
Covariance analyses were employed in which the reading score at 7-8 years was 
included as a covariate when comparing groups on reading at 9-10 years.  If 
significant effects were found, these would indicate change over time had occurred.  
For these analyses, the RD-only and RD+BP groups were compared to assess 
whether behaviour problems exacerbated reading difficulties, and the BP-only and 
Neither groups were compared to determine whether behaviour problems led to a late 
onset of reading difficulties.  Main effects for group and sex were investigated, as 
was the interaction of group and child sex.  
To assess hypothesis three, namely the influence of child intelligence and 
family SES, scores were adjusted for these characteristics using partial regression 
coefficients and the analyses were repeated using the adjusted scores.   
 
4.3.3$$ Overview$of$findings$
No support for the second hypothesis was found (that reading difficulties lead 
to behaviour problems), as there were no significant differences between the RD-
only and Neither groups on behaviour problems. Children in the RD+BP group were 
faring significantly worse than the RD-only children on reading, suggesting that 
behaviour problems exacerbated reading difficulties and providing support for 
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hypothesis four. BP-only children were not significantly more likely to develop 
reading difficulties than Neither group children, providing clarification that 
hypothesis one (behaviour problems lead to reading difficulties) operated in the 
preschool period only.  
At age 9-10, both RD groups were significantly lower on intelligence than the 
non-RD groups (albeit in the normal range), providing some support for hypothesis 
three (a third related factor is responsible for the association between reading 
difficulties and behaviour problems).  However, when intelligence and family SES 
were included in statistical analyses, significant group differences remained, 
indicating that interconnections between reading difficulties and behaviour problems 
could not be entirely explained by a related, underlying condition.   
More generally, reading difficulties were found to be highly stable (two-
thirds of the RD-only group and over 80% of the RD+BP group still had reading 
difficulties).  There was stability of behaviour problems too, with only 12% of the 
RD+BP group and 28% of the BP-only group being free of behaviour problems (i.e., 
they were below the cut-offs on both parent- and teacher-reports), although many of 
those still showing behaviour problems were above the cut-off by only one of the 
two sources, particularly children in the BP-only group.  While the MANOVA 
analyses indicated significant across-time improvement in behaviour problems, 
further investigation indicated that with one exception, the across-time improvement 
was due to regression to the mean effects.    
Importantly, the RD+BP group had significantly higher levels of hyperactive-
distractible problems than all other groups by both parent- and teacher-reports.   
Apart from this, the groups continued to differ on behaviour problems and reading 
difficulties in expected ways.  Investigation of sex differences in across-time trends 
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did not reveal significant differences, indicating that boys and girls made similar 
progress from 7-8 to 9-10 years.  
 
4.3.4$$ Implications$
Paper 2 provides important clarification of the developmental pathways 
between reading difficulties and behaviour problems.   Much prior research had 
focused on younger children, hence could not shed light on trends after the 
emergence of reading difficulties.  The study made a valuable contribution in 
augmenting the scarce knowledge base on this issue.  
The paper did not find support for hypothesis two (reading difficulties lead to 
behaviour problems), but found partial support for hypotheses three and four 
(another related factor is involved, here children’s intellectual capacities; the 
problems exacerbate each other).  However, exacerbation only applied to reading 
difficulties; thus, there was no support for the plausible developmental sequence of 
behaviour problems leading to reading difficulties which then magnify behaviour 
problems. Additionally, the pathway from behaviour problems to reading difficulties 
seemed to operate only in toddlerhood and early childhood, not in mid childhood.  
The null results for hypothesis two (reading difficulties engender behaviour 
problems) were inconsistent with some prior research.  However, prior research had 
generally not identified a reading difficulties group showing average or better 
adjustment as had our study.  Hence while some had found an increase in behaviour 
problems after the emergence of reading difficulties, this may have occurred in 
children already showing signs of behaviour problems. Our findings suggest that 
children who do not already have behaviour problems at the time that reading 
difficulties develop are at low risk of their later onset.  There had been almost no 
research focusing on groups with differing reading and behavioural profiles, hence 
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the ATP research has made a valuable contribution to knowledge in clarifying 
developmental pathways for these groups of children.  
Another implication that may be drawn is that reading difficulties can be 
reliably identified by 7-8 years, as there was high stability thereafter.  It had 
previously been thought that many children might still be “slow starters” at this age 
and could recover, but the ATP research shows that this is highly unlikely.  The 
findings support the importance of providing remediation before 7-8 years, 
especially in light of evidence that early intervention has a much greater chance of 
success, as noted in Chapter 3. 
The paper also shed light on the role of hyperactive-distractible behaviour 
problems, which differentiated the RD+BP group from all other groups, including 
the BP-only group.  While Paper 1 did not reveal such differences up to 5-6 years of 
age, Paper 2 showed that differences became evident at 7-8 years and persisted to 9-
10 years, perhaps becoming entrenched.  It is likely that the demands of the school 
environment have exacerbated the hyperactive-distractible behaviours of the RD+BP 
group. The finding regarding the timing of the emergence of hyperactive-distractible 
problems in the RD+BP group relative to the BP-only group is another valuable 
contribution to the literature. The results reinforce the importance of providing 
intervention for behavioural difficulties in early elementary school to prevent flow-
on effects on learning progress.   
Finally, the paper clarifies that while there may have been sex differences in 
pathways to reading difficulties as shown in Paper 1, boys and girls with reading 
difficulties do not differ in their subsequent progress. Therefore, remedial efforts in 
mid elementary school do not need to be sex-specific, although should target 
behaviour problems if these are present.  This is another important clarification as 
there had been no research on this issue until the publication of Paper 2 in this series.  
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4.4$ Comorbidity$of$reading$difficulties$and$behaviour$
$ problemsZ$sex$differencesZ$the$contribution$of$
$ phonological$processing$skills$
 
Paper 3: Prior, M., Sanson, A., Smart, D. & Oberklaid, F. (1995). Reading disability 
in an Australian community sample. Australian Journal of Psychology, 47, pp. 348-
358. Doi:10.1080/00049539508258766. 
 
Journal impact factor 1.309 (source: ISI Journal Citation Reports, 17 October 2017) 
69 citations as at 17 October 2017 (source: Google Scholar) 
 
This paper sought to document the degree of overlap between reading 
difficulties and behaviour problems in an Australian community sample. Very 
limited Australian data was available on this issue.  Further issues investigated were 
sex differences on: a) the prevalence of each childhood problem; b) the severity of 
reading difficulties; c) levels and types of behaviour problems; and d) comorbidity 
between reading difficulties and behaviour problems. This information aimed to 
further illuminate developmental pathways between the two child problems. 
 The paper also sought to determine whether deficient phonological 
processing skills differentiated children with and without reading difficulties which 
could indicate the presence of a related factor that may underlie the development of 
reading difficulties and behaviour problems. Analysis of errors made in reading and 
spelling (see Section 4.4.2 below for more details) sought to determine whether 
strategies reflecting phonological processes were being used to decode unfamiliar 
words.  These analyses aimed to provide another test of hypothesis three (a related 
factor underpins both childhood problems and is responsible for the association). 
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4.4.1$$ My$contribution$to$the$research$
I was a senior author on this paper. I managed and contributed to the data 
collection at 9-10 years, prepared the dataset, undertook the statistical analyses for 
the paper, and completed a literature search.  I wrote the methods section, 
contributed to other sections of the paper and assisted with responding to reviewers’ 
comments.  The declaration of my contribution, which is estimated to be 35%, is 
included at the front of this thesis while a copy of the published paper is included in 
Appendix D. (My estimate is higher than for Paper 1 to reflect the contribution I 
made to the data collection at 9-10 years.)  
 
4.4.2$$ Methodology$
The data used to estimate the prevalence and overlap of the two childhood 
problems came from the sixth ATP general data collection completed in 1990. The 
data on phonological skills were collected in the nested sub-study completed at 9-10 
years (1992) via the process described in Section 4.3.2.   
For the analyses of overlap between reading difficulties and behaviour 
problems at 7-8 years, the total behaviour problem scores were used, with children 
scoring one standard deviation or more above the ATP mean being categorised as 
showing high levels.  For analyses examining the severity of reading difficulties, the 
proportions of boys and girls scoring 0-4 (i.e., severe reading difficulties) or 5-8 (less 
severe reading difficulties) on the ACER Word Knowledge test were compared.  
The errors children made when reading or spelling unknown words were 
analysed to determine whether they were using phonological processing strategies to 
decode the words. Mispronunciation errors, for example reading “suffikant” for 
“sufficient”, or spelling “genuine” as “jenuan”, were deemed to indicate the use of 
phonological processing as children had attempted to sound out the elements making 
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up the word.  The other two types of errors children made were a) giving a different 
word that was unrelated in meaning to the word presented (e.g., “burnt” for “buried”) 
which was taken as indicating the use of a non-phonological, whole word approach; 
and b) inability to give an answer (which was taken as indicating that children did 
not have a strategy for attempting to decode the unknown word).  
 
4.4.3$$ Overview$of$findings$
Overall, the risk rate for the association between reading difficulties and 
behaviour problems was found to be 32%. Next, looking specifically at the risk of 
behaviour problems for children with reading difficulties, this was found to be 64% 
using parent- or teacher-reports. Sex differences were evident, with approximately 
three-quarters of reading disabled boys showing high levels of behaviour problems 
compared with just under half of reading disabled girls. 
The paper also looked at the specific types of behaviour problems exhibited 
by children with reading difficulties. While all types were evident, boys with reading 
difficulties were significantly more likely to show high levels of hostile-aggression 
and hyperactivity-distractibility compared with girls, according to parents and 
teachers (around one-third compared with around 10% respectively).  
Other issues examined were sex differences in the prevalence and severity of 
reading difficulties. Overall, 56% of children with reading difficulties were boys and 
44% were girls, a non-significant difference.  There were no significant differences 
in the proportions of boys and girls scoring 0-4 or 5-8 on the reading test indicating 
that there was no large excess of boys at the most severely disabled end of the 
reading distribution. 
The final issue investigated was the use of phonological processing strategies 
when reading or spelling. The RD-only and RD+BP groups were combined and 
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compared to the combined BP-only and Neither groups for these analyses (i.e. 
children with reading difficulties at 7-8 years were compared with those who were 
average or better readers at the same age). Children with reading difficulties were 
significantly less likely to make mispronunciation errors than their non-reading 
disabled peers when reading and spelling, suggesting they less often used 
phonological processing strategies. They were also significantly more likely to not 
attempt to read or spell an unknown word, suggesting they had less well developed 
strategies in general for tackling unfamiliar words. 
 
4.4.4$$ Implications$
This study provides important clarification of the overlap between reading 
difficulties and behaviour problems with the finding that if one problem is present, 
children have a 32% chance of experiencing the other problem. The findings also 
have important practical implications as noted in the paper, suggesting that when 
children with reading difficulties receive remediation, attention to co-occurring 
behaviour problems will be needed for the majority, especially if they are boys.   
Another key implication is the frequency of reading difficulties in girls. At 
the time the paper was published, there was a prevailing view that reading difficulties 
were primarily a male phenomenon and little research had been published showing 
that girls were also likely to exhibit reading difficulties (see Chapter 3, Section 
3.1.2).  The ATP findings, along with other research (particularly Shaywitz et al., 
1990, 1993), led to a modification of this view.  
 Further, as pointed out in the paper, some theories of the aetiology of reading 
difficulties postulated that a male, sex-linked abnormality was involved (e.g., 
Geshwind & Galaburda, 1985).  The paper’s findings cast doubt on this view, 
although as noted in the paper, there could be an indirect male association via 
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behaviour problems which are then associated with the development of reading 
difficulties. Additionally, boys were no more likely to have serious reading 
difficulties than girls, further supporting the relative equivalence of the genders in 
the prevalence and severity of reading difficulties. 
Finally, the study found that children with reading difficulties made less use 
of phonological processing strategies when tackling unfamiliar words, suggesting 
they have poorer phonological skills and providing support for hypothesis three (that 
a third, related factor underlies the development of the two problems).  The research 
adds to the evidence accumulating in the 1980s and 1990s concerning the crucial role 
of phonological skills in learning to read (e.g., Goswani & Bryant, 1990; Liberman, 
Shankwelier & Liberman, 1989; Vellutino & Scanlan, 1987).  It also highlights the 
need to target phonological skills development in reading instruction. 
 
4.5$ Summary$and$implications$of$the$series$of$studies$
This series of studies provides several key clarifications of pathways between 
reading difficulties and behaviour problems using a large, community sample of 
Australian children. First, the finding that many children with reading difficulties 
have a prior history of externalising behaviour problems confirms that these types of 
behaviour problems are powerful priming factors for the development of reading 
difficulties.  Second, there seem to be differing pathways to reading difficulties that 
vary in the extent of their association with behaviour problems and their applicability 
to boys and girls. Third, the impact of behaviour problems seems to be far-reaching 
and as they appear to further entrench and intensify reading difficulties over time. 
Fourth, reading difficulties by themselves do not seem to act as a trigger for the onset 
of behaviour problems.  Fifth, reading difficulties are extremely stable from 7-8 to 9-
10 years, suggesting that they can be reliably identified at 7-8 years.  
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A number of important implications for intervention and treatment arise from 
findings.  With regard to the timing of reading remediation, it would seem vital for 
remediation to be provided by 7-8 years given the strong stability of reading 
difficulties found from this age and in line with research showing that early 
intervention has the best chance of success (Suggate, 2010).  
The sizable overlap found across the two types of child problems suggests 
that children should be assessed for behaviour problems alongside reading 
difficulties and broad-based assistance provided when both problems are present.  If 
only reading difficulties are evident, the focus should primarily be on these as there 
appears to be little risk of the subsequent development of behaviour problems.  
Finally, a focus on phonological skills development is needed in early reading 
instruction and may avert the development of reading difficulties.  
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Chapter$5:$$Long=term$consequences$of$childhood$
reading$difficulties$and$behaviour$problems$
$
5.1$ Chapter$outline$$
This chapter presents three related papers on the long-term academic and 
occupational consequences of childhood reading difficulties and behaviour problems.  
Two of the papers were published in 2001 and 2017, and the third has been 
submitted for publication. I was the first author of all papers. As in Chapter 4, the 
rationale, methodology, findings and implications of each paper are described.   
Section 5.2 presents the first paper in this chapter which investigates the 
stability of learning difficulties over a six-year time span, from 7-8 years to 13-14 
years. Rates of reading, spelling and/or mathematics difficulties are reported for 
young people with a history of reading difficulties, and the personal and family 
characteristics associated with stability or recovery from learning difficulties are 
invrstigated.   
Section 5.3 presents the second paper examining the late adolescent and early 
adult consequences of childhood reading difficulties and behaviour problems. This 
paper focuses on the risk for secondary school non-completion, lower engagement in 
tertiary education, unemployment, and low occupational status at 23-24 years in 
groups showing both, one or neither childhood problem.   
Section 5.4 presents the third paper which explores in more depth the factors 
associated with secondary school non-completion.  The mediating role of adolescent 
school engagement, and family and peer attachment in influencing pathways from 
childhood reading difficulties and behaviour problems to secondary school non-
completion is investigated.  Finally, the implications of the series of papers are 
briefly discussed in Section 5.5. 
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5.2$ Persistence$of$reading$difficulties$from$elementary$to$
secondary$schoolZ$factors$associated$with$stability$or$
recovery$
$
Paper 4: Smart, D., Prior, M., Sanson, A., & Oberklaid, F. (2001). Children with 
reading disabilities: A six-year follow-up from early primary school to secondary 
school.  Australian Journal of Psychology, 53, pp. 45-53. 
Doi:10.1080/00049530108255121. 
 
Journal impact factor 1.309 (source: ISI Journal Citation Reports, 17 October 2017) 
43 citations as at 17 October 2017 (source: Google Scholar) 
 
At the time this study was published in 2001, research had shown that 
children’s reading difficulties were extremely persistent (e.g., Fergusson et al.1996; 
Maughan 1995) and were a risk for long-term, adverse consequences over a range of 
areas of life (e.g., Maughan, Pickles, Hagell, Rutter, & Yule, 1996; Spreen, 1989).  
However, a proportion of children with early reading difficulties had been found to 
recover, although there was limited and inconsistent evidence about the factors that 
might facilitate recovery.  This is an important issue as identification of potentially 
modifiable factors associated with recovery could provide valuable guidance for 
intervention efforts.  Factors believed to be important included the initial severity of 
children’s reading difficulties, their intellectual abilities, co-existing behaviour 
problems, male sex, the family environment, and the provision of remedial 
assistance, with the most robust support found for the first two of these factors (e.g., 
Klicpera & Schabmann, 1993; Maughan, Hagell, Rutter, & Yule 1994).   
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However, few studies had been able to examine these factors within the same 
data set which would allow comparison of their relative contribution and joint effect. 
The ATP study aimed to investigate the separate and combined role of these factors 
in discriminating young people showing persistent learning difficulties from their 
counterparts who had recovered from early learning difficulties.  The study also 
investigated whether childhood reading difficulties were risks for wider learning 
difficulties in spelling and arithmetic. There had been little research on the stability 
of learning difficulties in Australian children at the time of the study, with a further 
aim being to provide insight on this issue. 
 
5.2.1$$ My$contribution$to$the$research$
I was the lead author on this paper. I managed the data collection at 13-14 
years, prepared the data set, completed a literature review, undertook the statistical 
analyses, and wrote all sections of the paper. The declaration of my contribution, 
estimated to be 60%, is included at the front of this thesis while a copy of the 
published paper is included in Appendix D. 
 
5.2.2$$ Methodology$
In all, 126 of the 195 children identified as having reading difficulties at 7-8 
years participated in the follow-up at 13-14 years (65%; 71 boys and 55 girls), with 
reasons for non-participation varying from the family’s withdrawal from the study, 
interstate geographic location, inability to contact families, or reasons relating to the 
child’s functioning (further details are provided in the paper).  There were no 
significant differences between those taking part, and not taking part, on reading 
scores at 7-8 years (i.e. the severity of reading difficulties), family socioeconomic 
status (SES), parent- and teacher-reported behaviour problems at 7-8 years, family 
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size and composition at 7-8 years, and proportions of boys and girls. The sub-sample 
who took part therefore appeared representative of the broader ATP group classified 
as having childhood reading difficulties. 
Young people were visited at home at 13-14 years. A trained psychologist 
administered the Wide Range Achievement Test – 3 (WRAT; Wilkinson, 1993), the 
Passage Comprehension test from the Woodcock-Johnson Psycho-Educational 
Battery – Revised (WJ; Woodcock & Johnson, 1989) and a short form of the 
Wechsler Intelligence Scale for Children - 3 (WISC-3; Wechsler, 1991). As the tests 
did not provide cut-offs to identify children with high levels of reading, spelling or 
arithmetic difficulties, criteria were developed to identify those showing significant 
problems in these areas.  The method used - being in the lowest 30% on the test norm 
percentiles - was equivalent to being two or more grades behind according to the test 
norms.  Parents completed questionnaires about the type and duration at which 
children had received remediation for academic difficulties and the age at which it 
had been provided.  Previously collected data from the 7-8 years ATP cohort data 
collection was also used. 
Given the sex differences discussed in Chapter 4, sex-specific analyses were 
conducted.  To investigate the factors associated with stability or recovery from 
reading difficulties and the implications of early reading difficulties for other types 
of learning difficulties, six separate discriminant function analyses were undertaken. 
These investigated the accuracy of classification achieved for each sex on reading, 
spelling or arithmetic using six predictors: verbal and performance IQ as measured 
by the WISC-3 vocabulary and block design sub-tests respectively; family SES; 
reading score at 7-8 years; and parent- and teacher-reported externalising behaviour 
problems at 7-8 years (two composite scores were created combining hostile-
aggressive and hyperactivity-distractibility scores for each source). A cumulative risk 
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index was also constructed using the six characteristics included in the discriminant 
function analyses. Six ANOVAs compared sex-specific risk groups on the three 
learning outcomes to ascertain the impact of multiple risk factors.  
 
5.2.3$$ Overview$of$findings$
Over four-fifths of children identified as having reading difficulties at 7-8 
years were found to have a learning difficulty in reading, spelling or arithmetic six 
years later (13-14 years).  One-quarter were substantially behind in one area (2% in 
reading, 16% in spelling and 7% in arithmetic); 28% in two areas (14% in reading 
and spelling, 14% in spelling and arithmetic); and 29% in all three areas.  Overall, 
44% had reading difficulties, 64% had spelling difficulties and 59% had arithmetic 
difficulties (these percentages sum to more than 100% because some individuals had 
co-occurring learning difficulties). Thus, there was high stability of learning 
problems over the six-year period.  Looking specifically at literacy outcomes (i.e., 
the presence of reading or spelling difficulties), 67% were found to be experiencing 
difficulties in this area. There were no significant sex differences in rates of learning 
difficulties at 13-14 years.  
The classification achieved via the discriminant function analyses was a 
significant improvement over chance for boys, but not girls.  The results described 
next therefore focus only on boys.  Overall, 70% of cases were correctly classified on 
reading; 94% were correctly classified on spelling and 91% on arithmetic. 
Classification tended to be more accurate for the groups with persistent learning 
difficulties than the groups who had recovered. Vocabulary IQ and externalising 
behaviour problems were significant differentiators for all three outcomes; family 
SES for spelling and arithmetic outcomes; reading scores at 7-8 years for spelling 
outcomes, and block design IQ for arithmetic outcomes.   
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The cumulative risk analyses for boys revealed significant differences and 
showed that as the number of risks increased, performance on all learning outcomes 
decreased.   Similar findings were found for girls on arithmetic and reading 
comprehension as measured by the Woodcock-Johnson however there were no 
significant cumulative risk effects for girls on WRAT reading or spelling. 
Almost half the children had received remedial assistance since commencing 
elementary school. The provision of remedial assistance was significantly negatively 
related to recovery with 65% of those receiving assistance showing reading 
difficulties at 13-14 years compared with 32% of those who had not received 
remedial help.  Investigation of the factors that might have contributed to these 
results showed that the group receiving help did not have more severe reading 
difficulties initially, nor higher levels of behaviour problems, nor a higher proportion 
of males, nor poorer block design or total IQ. Only vocabulary IQ significantly 
differentiated those who had received or not received remedial assistance.  
 
5.2.4$$ Implications$
Overall, the study confirms that childhood reading difficulties are potent risks 
for learning difficulties in early adolescence, consistent with a considerable body of 
prior research.  Our study quantifies rates of persistence and recovery which have 
been less commonly examined as many prior studies have used a variable-based 
approach examining statistical associations rather than the person-based approach 
used here.  The study provides information about the longitudinal progress of 
Australian children with early reading difficulties, which to our knowledge had not 
been examined previously.  This is an important clarification since trends cannot be 
assumed to directly transfer across nations. Differences on influential factors such as 
education systems, methods of reading instruction, support systems for learning 
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difficulties, remedial approaches, school starting ages, and the phonological, 
morphological, syntactic and orthographic structure of a nation’s predominant 
language system (which may make learning to read and spell easier or more difficult) 
could be expected to affect rates of stability and change. 
There are intriguing differences in the findings for boys and girls. On the one 
hand, rates of recovery from reading difficulties did not significantly differ across the 
sexes. On the other, the study provided insight into the factors contributing to 
persistence and recovery for boys but not girls.  We conclude that the factors 
influencing the recovery of girls have not been included in our study. These could 
include specific, language-related deficits.  Further research into learning difficulties 
in girls is clearly indicated. 
 Childhood externalising behaviour problems were key risks for continuing 
learning difficulties in boys over all three learning outcomes examined, indicating 
that, as well as being implicated in the development of childhood reading difficulties, 
they are associated with a continuation of learning difficulties into adolescence.  
Hence, the findings shed additional light on the developmental connections between 
reading difficulties and behaviour problems for boys and further support the 
hypothesis that behaviour problems are a risk for learning difficulties.   
It was also notable that vocabulary (an indicator of verbal IQ) was a 
significant influence on boys’ literacy outcomes while block design (a facet of 
performance IQ) contributed to their arithmetic outcomes, suggesting that cognitive 
and reasoning capacities also play a role in the persistence of problems in boys.  
These results provide further support for the hypothesis that a factor related to both 
reading difficulties and behaviour problems might contribute to or account for the 
association between them.  The finding that classification was more accurate for 
those with learning difficulties at 13-14 years than those without them could suggest 
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that that the explanatory factors included were more relevant to the persistence of 
problems rather than their remission. 
The study also makes an important contribution in being able to assess the 
role of the individual factors thought to be risks for persistent learning difficulties 
when other risks are included in the model. The findings confirmed the wide-ranging 
importance of cognitive abilities and behaviour problems for boys, with family SES 
also a contributor to two of the three outcomes, pointing to the salience of the home 
educational environment and resources for learning. 
Few previous studies had taken a cumulative risk approach to the 
investigation of persistent reading difficulties, hence this is another valuable 
contribution.  As might be expected, the presence of multiple risk factors was 
associated with poorer achievement levels on all four outcomes for boys and on two 
of the four outcomes for girls.  The accumulation of risks is clearly a significant 
influence. 
Finally, the findings relating to the effectiveness of remedial interventions 
were unexpected and very discouraging. Children who had received remedial 
assistance were significantly less likely to have recovered from reading difficulties 
than those who had not received assistance.  Investigation of possible reasons for this 
finding provided little insight, although there were signs that those who had received 
assistance had lower verbal abilities which may have hindered their recovery.  
Unfortunately, our inability to obtain reliable information on the types of remediation 
received by children limited our ability to investigate this potentially influential 
aspect.  Overall, the findings point to the importance of evaluating remedial 
approaches to ensure that they are in fact helping children recover from reading 
difficulties, and also reinforce the importance of tailoring interventions to address 
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children’s individual deficits and characteristics, including the possible presence of 
co-occurring behaviour problems. 
 
5.3$ Consequences$of$childhood$reading$difficulties$and$
behaviour$problems$for$educational$and$occupational$
outcomes$
 
Paper 5: Smart, D., Youssef, G.J., Sanson, A., Prior, M., Toumbourou, J.W., & 
Olsson, C.A. (2017). Consequences of childhood reading difficulties and behaviour 
problems for educational achievement and employment in early adulthood. British 
Journal of Educational Psychology, 87, pp. 288-308. Doi:10.10.1111/bjep.12150 
 
Journal impact factor 2.403 (source: ISI Journal Citation Reports, 17 October 2017) 
No citations as yet (source: Google Scholar) 
 
While prior research had shown long-term, negative consequences of 
childhood reading difficulties and behaviour problems for a range of outcomes in 
adulthood as outlined in the paper, the impact of these childhood problems had 
generally been examined separately. It was unclear whether the associations found 
might reflect the unique effect of each childhood problem, the effect of a co-
occurring but unmeasured childhood problem, or only occurred when both problems 
were present.  To provide clarification of this issue, follow-up of groups showing 
neither, one, or both childhood problems was needed, with very few studies located 
that had taken this type of person-based approach.  
A further issue addressed was the level of risk conveyed by comorbid 
childhood problems.  Did the risk of negative outcomes simply reflect the combined 
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risk of the two single problems or was the risk substantially greater, indicating 
interactive effects? This issue was addressed in the fifth paper. Lastly, only a small 
body of research had examined whether links between the two childhood problems 
and occupational outcomes might be mediated by adolescent educational attainment.  
This issue was also investigated. 
The outcomes examined were secondary school completion, attainment of a 
tertiary educational qualification, levels of unemployment, and being in a low status 
occupation at 23-24 years.  A set of covariates known to be related to one or both 
childhood problems was included to control for their effects (child sex; maternal age 
when the child was born, maternal educational background; maternal non-English 
speaking background; and being in a single parent household and the number of 
children in the household at the age that behaviour problems and reading difficulties 
were identified).   
 
5.3.1$$ My$contribution$to$the$research$
I was the first author and led the paper. I prepared the multiply imputed 
dataset, completed a literature review, undertook most statistical analyses, and took 
the lead in writing all sections of the paper. The declaration of my contribution, 
estimated to be 60%, is included at the front of this thesis while a copy of the 
published paper is included in Appendix D. 
 
5.3.2$$ Methodology$
The four groups of children identified at 7-8 years were followed forward to 
23-24 years.  Information from the cohort-wide data collections at 7-8 years (Wave 
6, 1990), 19-20 years (Wave 13, 2002) and 23-24 years (Wave 14, 2006) was used.  
There was no missing data on behaviour problems or reading difficulties at 7-8 years, 
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or the covariates included.  However, there was some missing data on outcomes, 
ranging from 3% for secondary school non-completion to 19% for being in a low 
status occupation at 23-24 years.  Additionally, levels of missing data were higher in 
the RD+BP group than other groups. Multiple imputation was used to account for 
missing data, to maximise the number of cases available for analysis, and to increase 
statistical power. 
As the outcome variables were binary, logistic regression analyses were 
undertaken with the Neither group used as the reference group to which the RD-only, 
BP-only and RD+BP groups were compared.  Unadjusted and adjusted models were 
tested.  Following the logistic regressions, computation of two-by-four additive 
interactions was undertaken (Rothman, 2002) with the Attributable Proportion 
statistic used to evaluate the significance of the additive interactions.  Finally, path 
analysis was used to investigate mediation of the effects of childhood problems on 
occupational outcomes by secondary school completion.   
 
5.3.3$$ Overview$of$findings$
All three problem groups were significantly less likely to have completed 
secondary school than the Neither group with approximately one-fifth of the RD-
only and BP-only groups and more than half of the RD+BP group failing to complete 
secondary school compared with 5% of the Neither group.  The effect of comorbid 
childhood problems was significantly greater than the summed effect of the two 
single problems, as indicated by the additive interaction analysis.   
Looking next at the two indices measuring tertiary qualifications - attainment 
of a tertiary qualification of some kind (e.g., a Technical and Further Education 
certificate/diploma or a university degree) and attainment of a university degree - 
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only the RD+BP group was significantly lower than the Neither group on these 
outcomes, although there were no significant additive interaction effects.   
Rates of unemployment at 23-24 years were similarly low across all four 
groups and there were no significant differences on this outcome. All three problem 
groups were significantly more likely to be in a low status job at 23-24 years than the 
Neither group, although the risk was not significantly higher for the RD+BP group 
than the RD-only and BP-only groups. Lastly, the effect of childhood behaviour 
problems (either with or without child reading difficulties) on occupational status 
was found to be mediated by secondary school non-completion but the effect of 
reading difficulties-only was not. 
 
5.3.4$$ Implications$
Very little prior research had examined long-term outcomes for groups 
showing differing combinations of reading difficulties and behaviour problems in 
childhood. The study makes a valuable contribution in clarifying the implications of 
each childhood problem for later educational and occupational outcomes as well as 
their unique and joint effects. The findings confirm that single and comorbid 
childhood problems are risks for secondary school non-completion, and for 
subsequent employment in a low status job. The impact of comorbid problems is 
substantial and greatly increases the risk of secondary school non-completion. 
Comorbid problems are also associated with a lower likelihood of young people 
obtaining a tertiary education qualification.  
As the completion of secondary school and attainment of tertiary 
qualifications are gateways to occupational success, the low rates evident in the 
RD+BP group are likely to have severe repercussions and compromise long-term 
occupational opportunities. Almost no research had examined outcomes for children 
 114 
with both childhood problems, hence these findings make a significant contribution 
to scientific knowledge. They also highlight the critical importance of providing 
support for this sub-group during their secondary school years (in addition to their 
elementary school years).  
Further support for the importance of secondary school completion came 
from the finding that it mediated links between childhood behaviour problems (with 
or without comorbid reading difficulties) and low occupational status in early 
adulthood. Low occupational status appears to be due, at least in part, to the non-
completion of secondary school among those with childhood behaviour problems.  
This finding provided the impetus for the final paper in the series, which aims to 
shed light on the mechanisms by which childhood problems influence secondary 
school completion. 
Finally, the findings reinforce once again the need for early intervention to 
prevent or limit the development of each childhood problem. As well, they suggest 
that support will need to be provided throughout children’s school careers to increase 
the likelihood that vulnerable young people will stay at school until they complete 
their secondary education.   
 
5.4$ Links$between$the$two$childhood$problems$and$
$ secondary$school$non=completion:$Mediation$by$
$ adolescent$characteristics$
 
Paper 6: Smart, D., Youssef, G.J., Sanson, A., Prior, M., Toumbourou, J.W., & 
Olsson, C.A. (submitted for publication).  Social mediators of relationships between 
childhood reading difficulties, behaviour problems and secondary school non-
completion.  
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The motivation for this paper came from findings in the previous paper 
showing an elevated risk for secondary school non-completion among young people 
with a history of childhood reading difficulties, behaviour problems, or both, as well 
as the importance of secondary school completion itself for later educational and 
occupational outcomes.  However, some unanswered questions remained.  For 
example, why might children who displayed childhood behaviour problems but were 
average-or-better readers be significantly less likely to complete secondary school 
than their counterparts without behaviour problems?  Additionally, given the strong 
links found between learning difficulties and secondary school non-completion (e.g., 
Doren, Murray, & Gau, 2014), why might the rate of secondary school completion 
be so much better in children who have reading-difficulties-only than those with both 
childhood problems?  Other factors and mechanisms clearly played a role and may 
have mediated the effect of the two childhood problems.   
While prior research had identified a wide range of personal, family, peer, 
and school risk factors for secondary school non-completion as described in the 
paper, the Social Development Model of Catalano and Hawkins (1996) provided a 
persuasive explanation of how these risk factors operated.  The model posits that 
prosocial attachment to schools, families and peers protects young people from 
involvement in risk taking and facilitates positive adolescent development, while 
poor attachment to schools and families, and deviant peer affiliations provides a 
context for ensnarement in risk taking and are risks for compromised development.  
Using this rationale, the sixth paper in this series investigated whether the 
dimensions identified as important by the Social Development Model - school 
engagement, and family and peer attachment - mediated the effects of childhood 
problems on secondary school completion.  
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The transition to secondary school is a critical period in which major 
physical, cognitive, social and educational changes occur.  This period provides the 
foundation for subsequent wellbeing and can affect the ease with which young 
people traverse the later teenage years.  The paper therefore focused on school 
engagement, and family and peer attachment during the pivotal period following the 
transition to secondary school.  
 
5.4.1$$ My$contribution$to$the$research$
I was the first author and led the preparation of the paper. Together with my 
co-authors, I developed and refined the research questions addressed.  Following 
this, I compiled a multiply imputed dataset for analysis, completed a literature 
review, undertook most statistical analyses, and took the lead in writing all sections 
of the paper. The declaration of my contribution, estimated to be 60%, is included at 
the front of this thesis. 
 
5.4.2$$ Methodology$
The data for this paper came from the 7-8 years (Wave 6, 1990), 12-13 years 
(Wave 9, 1995), 13-14 years (Wave 10, 1996) and 19-20 years (Wave 13, 2002) ATP 
cohort-wide data collections.  The measures of childhood reading difficulties and 
behaviour problems were identical to those used in previous papers, while the 
measure of secondary school non-completion was the same as in the preceding 
paper. The two indices of school engagement - school involvement and teacher 
relationships - comprised composite scores using data from the 9th and 10th data 
collections at 12-13 and 13-14 years and combined the reports of adolescents and 
parents. This approach was used to increase reliability and reduce possible 
respondent bias.  The measures of family and peer attachment came from the 10th 
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data collection wave at 13-14 years and were adolescent-reported.  A set of 
covariates identical to those used in the previous paper and related to the 
development of one or both childhood problems was also included to control for 
their effects.  
Multiple imputation was again used to create a dataset for analysis which 
maximised the number of cases included.  Following this, ANOVA analyses were 
undertaken to investigate whether the RD-only, BP-only, RD+BP and Neither groups 
significantly differed on the potential mediators, using effect size differences to 
identify significant group differences. The role of adolescent mediators, alongside 
childhood reading difficulties and behaviour problems, was then assessed using a 
model-building sequence of logistic regressions in which the unadjusted effects of 
the childhood problems were first assessed, followed by inclusion of covariates, then 
each mediator separately, and finally a full model including childhood problems, 
covariates and significant mediators (7 analyses in total). A formal test of whether 
adolescent variables significantly mediated the effects of childhood problems on 
secondary school non-completion was undertaken using path analysis.  
 
5.4.3$$ Overview$of$findings$
Comparison of the four childhood groups on potential adolescent mediators 
revealed that the RD+BP and BP-only groups were significantly lower than the 
Neither and RD-only groups on all indices. The RD-only and Neither groups did not 
significantly differ except on school involvement (with this difference largely driven 
by differences on the item “understanding the work in class”).  The BP-only and 
RD+BP groups also did not significantly differ with the exception of school 
involvement (the item “understanding the work in class” seemed to drive this 
difference as well).   
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Turning next to the prediction of secondary school non-completion, after the 
inclusion of each separate mediator, differences between the Neither and RD-only 
groups on secondary school non-completion were all non-significant, while 
differences between the RD+BP and Neither groups remained consistently 
significant.  The results for the BP-only group were mixed, with the inclusion of 
school involvement resulting in non-significant differences between the BP-only and 
Neither groups but family and peer attachment did not change the original pattern of 
results.  The mediation analyses showed that school involvement significantly 
mediated the effect of childhood behaviour problems on secondary-school non-
completion for both the RD+BP and BP-only groups.  Teacher relationships also 
mediated the effect of BP-only problems on secondary school completion. However, 
the relationship between RD-only status and secondary school non-completion was 
not mediated by any adolescent factor. 
   
5.4.4$$ Implications$
The differing profiles of the three childhood problem groups on school 
engagement, and family and peer attachment have not, to our knowledge, been 
reported previously and increase understanding of the processes and mechanisms 
influencing each group’s progression towards secondary school completion.  The 
RD-only group tended to be conscientious and hard-working and to have close bonds 
with teachers, families and peers which likely facilitated their secondary school 
retention and completion.  In contrast, the RD+BP and BP-only groups’ poorer 
engagement and attachment over all areas relative to the Neither group may have 
increased their risk of school dropout prior to completing secondary school. The two 
behaviour problem groups appear to be taking a diverging route to the RD group. 
The findings underscore the heterogeneity of children showing childhood reading 
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difficulties and again highlight the need for individualised intervention and 
prevention efforts as well as examination of outcomes for groups with differing 
childhood behavioural and reading profiles. 
Some mediation effects were found, however the patterns of results differed 
across groups. The reduced but still significant effects of dual childhood problems on 
secondary school completion suggests that while school engagement was important it 
did not cancel out the effect of the childhood problems experienced by this group.  
The findings reinforce the importance of intervention from early primary school 
onwards for children with comorbid problems.   The effects of behaviour-problems-
only were fully mediated by school involvement, suggested that this was a crucial 
influence on this group’s secondary school retention and completion. The period 
following the transition to secondary school seems to be a key period for these 
individuals in which efforts to maintain their school engagement and family and peer 
connections would be particularly valuable. No mediation effect was found for the 
RD-only group although it is likely that their high levels of school engagement along 
with the support they received from teachers, families and friends helped them 
remain on track and facilitated their secondary school completion. Overall, the 
findings highlight the long-term deleterious effects of childhood behaviour problems. 
 
5.5$ Summary$and$implications$of$the$second$set$of$studies$
This set of papers provides further insight into the effects of childhood 
reading difficulties and behaviour problems and shows that there are substantial long 
term consequences for many children (although this is not absolute as some children 
do improve).  These include continuing learning difficulties into secondary school 
for those with early reading difficulties, lower rates of secondary school completion 
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for those with reading difficulties or behaviour problems, as well as poorer 
occupational outcomes.  
The novel feature of the ATP research was the investigation of outcomes for 
groups showing differing combinations of the two childhood problems.  There had 
been very little research on outcomes for these groups, hence our results add to the 
sparse knowledge base in this area.  Overall, our findings reveal diverging long-term 
effects of differing childhood reading and/or behavioural profiles. 
One clear implication is the powerful repercussions of childhood behaviour 
problems for later life outcomes.  First, they are a risk for continuing learning 
difficulties into adolescence for boys, as shown in Paper 4. Second, they are a risk 
for negative educational and occupational outcomes, especially if reading difficulties 
are also present (Paper 5).   As noted in the paper, the RD+BP group appeared to be 
on a different pathway to the other groups, with their much lower rate of secondary 
school completion likely to severely jeopardise their later educational and 
occupational prospects.    
The effects of childhood behaviour problems on secondary school completion 
were mediated by adolescent school engagement (Paper 6).  These findings carry 
important intervention and prevention implications, suggesting that efforts to keep 
these young people engaged in school and feeling connected could have valuable 
payoffs for school retention.  Secondary school completion was also an important 
influence on their later occupational outcomes, hence efforts to help these young 
people achieve this important milestone are also indicated. Mediation appears to be 
an important part of developmental pathways for those with child behaviour 
problems.  
In terms of the timing of interventions, the period following the transition to 
secondary school seems to be sensitive, as shown by other ATP research cited in the 
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paper showing changes in developmental pathways at this time.  Interventions may 
be especially effective during this period to prevent the entrenchment of low school 
engagement, the most pertinent adolescent influence on secondary school non-
completion.  However, efforts would likely need to be sustained to avoid later school 
drop-out.  
Childhood reading difficulties-only also had negative implications for later 
secondary school completion and early-adult occupational outcomes that were not 
mediated by other factors.  Thus, they were a direct source of vulnerability.  
However, there were no signs that children with this profile had other difficulties, at 
least in the areas examined here (subsequent behaviour problems, Paper 2; 
adolescent school engagement, family and peer attachment, Paper 6).  Hence 
interventions beyond those to address reading difficulties are not indicated for this 
group.  However, attention to reading difficulties is needed to help these children get 
on track educationally, increase their likelihood of secondary school completion, and 
acquire a more proficient skill-set that will enhance their career development.  
$ $
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Chapter$6:$Discussion$and$implications$
 
  This thesis marks a career spanning three decades and brings together a series 
of publications written by myself and other ATP researchers on the related themes 
of: (a) developmental pathways between childhood reading difficulties and 
behaviour problems; and (b) their consequences for outcomes in adolescence and 
early adulthood.  The work used data from a large, highly regarded, prospective, 
longitudinal community study - the Australian Temperament Project – for which I 
was the Project Manager between 1991 and 2007.  The thesis provides an integrative 
narrative linking five papers published between 1995 and 2017 and a sixth which is 
currently under review.  
This final chapter addresses three issues:  
1)! “What Matters” – major learnings from the series of papers;  
2)!  “What Works” – what interventions have been successful in preventing or 
remediating reading difficulties and behaviour problems, school disengagement 
and secondary school drop-out, and what the findings mean for preschool and 
school educational systems; and  
3)! “What Next” – what additional issues could be investigated in the future to shed 
light on the implications and consequences of child reading difficulties and 
behaviour problems. 
 
!!
6.1$$ What$Matters?$
 Our series of studies shed light on a range of issues concerning reading 
difficulties and behaviour problems. These are discussed in the following sub-
sections and summarised at the end of this Section in Table 6.1. This section aims to 
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discuss trends emerging across the entire series of studies which can guide the later 
discussion of practice and policy implications. The mechanisms and processes which 
might underlie our findings are discussed comprehensively in the papers included in 
Appendix D and therefore are not reviewed again here.  
!
 
6.1.1$ Developmental$pathways$
A major aim of the ATP series of studies was to clarify developmental 
pathways between reading difficulties and behaviour problems, with the following 
pathways examined: (1) behaviour problems lead to reading difficulties; (2) reading 
difficulties lead to behaviour problems; (3) another related condition underpins both 
child problems and is responsible for their association (e.g., language or cognitive 
capacities); and (4) each problem exacerbates the other.   
Our studies provide support for the first pathway, showing that externalising 
behaviour problems from toddlerhood onwards precede the development of reading 
difficulties for a sizable proportion of children (Paper 1). High co-occurrence 
between the two childhood problems was also evident in early elementary school, 
with 32% of children with either problem experiencing both problems (Paper 3). 
Additionally, behaviour problems were risks for the persistence of learning 
difficulties into adolescence (Paper 4), a finding also reported by others (e.g., Spira 
et al., 2005).  
Our findings do not support the second hypothesised pathway, that reading 
difficulties lead to behaviour problems (Paper 2).  Children with reading difficulties 
who had previously shown average or better adjustment did not seem to be at risk of 
later behaviour problems.  Our findings are consistent with some studies (e.g., Hollis 
& Scarborough, 2003; Jorm et al., 1986; Stott, 1981) but not others (e.g., Bennet et 
al., 2003; McGee et al., 1986, Morgan et al., 2008). As discussed in earlier chapters, 
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inconsistency in findings could reflect differences in how RD-only groups have been 
defined.  It is possible that behaviour problems only increase in RD children already 
showing signs of behaviour problems.  Further research on this issue would be 
valuable; e.g., examination of the effects of setting cut-offs at differing points of the 
behaviour problem distributions could clarify the suggestion that reading difficulties 
magnify sub-clinical levels of behaviour problems but do not affect children showing 
average or better adjustment. 
In relation to the third hypothesised pathway, that another condition 
underpins both child problems and is responsible for the association, phonological 
processing deficits were more common in children with reading difficulties (Paper 
3), as were lower intellectual capacities (Paper 2). However, connections between 
reading difficulties and behaviour problems remained after the inclusion of 
intellectual capacities in analyses examining the persistence of reading difficulties, 
suggesting that while cognitive capacities are important, they do not entirely explain 
connections between reading difficulties and behaviour problems. Interestingly, 
lower cognitive capacities also increased risk for the persistence of learning 
difficulties into adolescence (Paper 4), suggesting that they continue to play a role in 
the prognosis of reading difficulties.   Thus, there is partial support for the third 
hypothesised pathway, in line with other research on this issue (e.g., McGrath et al., 
2011; Willcutt et al., 2010). 
With regard to the fourth hypothesised pathway, childhood behaviour 
problems were found to exacerbate reading difficulties but reading difficulties did 
not exacerbate behaviour problems (Paper 2). These findings suggest partial support 
for the fourth hypothesised pathway. McGee et al. (1986) found that reading 
difficulties exacerbated behaviour problems, providing additional support for this 
pathway.  
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From this body of work, pathways to reading difficulties appear to be multi-
faceted and complex, with behaviour problems comprising an important element, 
along with cognitive and language capacities.  Our studies show that behaviour 
problems “matter” for a significant proportion of children at-risk of learning 
difficulties, and are also implicated in their continuation.  
 
6.1.2$ Comorbidity$
Our findings show that co-morbid behaviour problems are a crucial 
consideration for children with reading difficulties.  Firstly, the majority of ATP 
children with reading difficulties also had behaviour problems by either parent or 
teacher report; it was much less common for reading difficulties to exist in isolation 
(Paper 3). Secondly, childhood externalising behaviour problems were implicated in 
the continuation of learning problems from childhood to adolescence (Paper 4). 
Finally, children with a history of comorbid reading difficulties and behaviour 
problems had much lower rates of secondary school completion than their peers with 
one or neither of the two childhood problems (Paper 5).  (Indeed, only a minority of 
the RD+BP group attained this important milestone). They were also less likely to 
obtain a tertiary-level educational qualification. It appears that children with 
comorbid problems are at much greater long-term risk than those with one or neither 
childhood problem. 
Much prior and contemporary research has focused on reading difficulties in 
general without taking into consideration the probable co-occurrence of behaviour 
problems (e.g., Swanson & Hsieh, 2009).  This may have led to an overstatement of 
the effects of childhood reading difficulties as our research shows less detrimental 
effects for children with reading- difficulties-only than for those with RDs+BPs.  It is 
possible that the co-occurrence of the two childhood problems underpins the findings 
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of much prior published research on the deleterious long-term effects of reading 
difficulties.  Our findings suggest that research on reading disabled populations 
should routinely include assessment of behaviour problems to obtain a more accurate 
understanding of the impact of reading difficulties, both alone and in combination 
with behaviour problems.   
Additionally, as Willcutt and colleagues (2007) point out, an important 
practical consideration is which condition should be treated first.  The ATP research 
clearly shows that behaviour problems are important precursors of reading 
difficulties. There would thus likely be considerable benefit in targeting behaviour 
problems in preschool and the first years of elementary school to prevent the 
development of reading difficulties.  
 However, low school readiness at entry to elementary school is also a key 
contributor to later academic difficulties (e.g., Justice, Bowles, Pence Turnbull, & 
Skibbe, 2009; McClelland, Acock, & Morrison, 2006; Sabol & Pianta, 2012; Smart, 
Sanson, Baxter, Edwards, & Hayes, 2008).  Hence there would be value in providing 
early support to develop phonemic awareness and word attack skills, as demonstrated 
by other studies (e.g., Bowyer-Crane, Snowling, Duff, Fieldsend, Carroll, Miles, ... 
& Hulme, 2008; Hatcher, Hulme, Miles, Carroll, Hatcher, Gibbs, … Snowling, 
2006). The literacy deficits commonly found in children with reading difficulties 
would thereby be addressed (Tomblin et al., 2000). 
Once reading difficulties have developed, interventions to address them 
should include assessment of behaviour problems, particularly in boys. The 
perspectives of both teachers and parents should be sought on the presence of ADHD 
and conduct/oppositional problems. Where indicated, interventions should address 
children’s behaviour problems alongside remediation for reading difficulties, 
including the development of strategies to help children manage their behaviour in 
 127 
the classroom setting.  While this may seem obvious, many school-based and out-of-
school interventions for reading difficulties continue to focus only on reading.  
Attention to co-existing behaviour problems has the potential to significantly 
increase children’s likelihood of recovery from both childhood problems. 
 
6.1.$3$ The$impact$of$single$childhood$problems$
While our findings show that comorbid childhood problems carry more 
extensive negative consequences in the long-term than either problem alone, each 
childhood problem by itself is associated with more negative educational and 
occupational consequences than an absence of problems, as shown in Paper 5.  Paper 
6 began to unpack possible reasons for these effects and showed that school 
engagement was an important intervening factor.  The findings highlight the 
importance of improving school engagement in young people with a history of 
behaviour problems, an issue that is taken up in more depth in Section 6.3. 
With regard to reading difficulties-only, the findings of Paper 6 suggest that 
personal strengths such as conscientiousness and diligence, and strong interpersonal 
relationships may compensate for or mitigate the effects of childhood reading 
difficulties.  However, on outcomes that are highly reliant on educational success, for 
example secondary school completion and career development, negative effects of 
reading difficulties-only remain.  Given the high levels of school engagement and 
family and peer attachment found in the reading difficulties-only group (Paper 6), 
they would likely be at low risk for engagement in risk taking, or social and 
interpersonal problems, which could be explored in future research. 
However, the poorer school engagement, family and peer attachment found in 
the BP-only group suggests they would be at high risk for engagement in risk taking 
behaviours such as antisocial behaviour, substance use and risky driving, as would be 
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predicted by the Social Development Model (Catalano & Hawkins, 1996).  In 
addition, they would likely experience social and interpersonal difficulties such as 
deviant peer affiliations or unstable and conflictual intimate partner relationships, 
again issues that could be examined in future research.   
If such findings emerge, they would support the conclusion that the long-term 
effects of childhood behaviour problems are more widespread and deleterious than 
childhood reading difficulties.  At present the ATP data on this issue is suggestive 
but not conclusive. All in all, while each childhood problem “matters” for later 
wellbeing, it appears likely that childhood behaviour problems have more serious 
consequences in the long-term than reading difficulties. 
 
6.1.4$ Types$of$behaviour$problems$$
 At the time this ATP series of studies commenced in 1995, it was unclear 
whether particular types of behaviour problems were associated with reading 
difficulties, with plausible theoretical arguments supporting pathways between 
reading difficulties and externalising and internalising problems. The ATP research 
clarified that oppositional-aggressive and ADHD problems prior to school entry were 
risks for reading difficulties (Paper 1), with ADHD problems becoming especially 
prominent following school entry (Papers 2 and 3).  Hence, both types of 
externalising problems appear to be important early-childhood precursors of reading 
difficulties, but ADHD problems seem to become primary later, perhaps because 
they worsen under the extra pressure of the school environment.  
These results are in keeping with more recent research demonstrating that the 
attention deficits associated with ADHD problems are particularly relevant for 
reading difficulties (Bental & Tirosh, 2007; Duncan, Dowsett, Claessens, Magnuson, 
Huston, Klebenov, et al., 2007; Loe & Feldman, 2007; Willcutt et al., 2007).  
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However, while the importance of attention problems is clear, the aetiological role of 
conduct/oppositional problems may have been downplayed.  
 Other research in addition to the ATP research shows that 
conduct/oppositional problems contribute to reading difficulties (e.g., Brennan, 
Shaw, Dishion, & Wilson, 2012; Breslau, Miller, Breslau, Bohnert, Lucia, & 
Schweitzer, 2009).  Additionally, as the two types of externalising problems are 
strongly comorbid (Connor et al., 2010), it is likely that conduct and/or oppositional 
problems will also commonly be present alongside ADHD problems and may also 
contribute.  Given the known high stability of conduct/oppositional problems once 
established (Aguilar, Sroufe, Egeland, & Carlson, 2000; Moffitt, Caspi, Harrington, 
& Milne, 2002), there would likely be broader payoffs if these were targeted early in 
addition to ADHD problems.  
With regard to internalising behaviour problems, our studies suggest that 
these are not associated with the development of reading difficulties, and are also not 
a consequence of reading difficulties in RD children who are behaviourally well 
adjusted in the early stages of reading difficulties.  Our findings do not support the 
commonly held belief that reading difficulties cause internalising problems such as 
anxiety or depression.  
 
6.1.5$ Mediated$effects$
 As well as exerting direct effects on outcomes, it was thought highly likely 
that the two childhood problems would have indirect effects through later influential 
factors. This possibility was investigated in Papers 5 and 6.  The findings reveal that 
childhood behaviour problems exert both direct and indirect (i.e., through secondary 
school engagement) effects on secondary school completion.  Similarly, they also 
have direct and indirect (i.e., through secondary school completion) effects on 
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occupational status at 23-24 years.  However, child reading difficulties exert direct, 
but not indirect, effects on the outcomes studied.  Similar findings regarding the 
direct and indirect effects of childhood behaviour problems have been reported by 
others (e.g., Dubow et al., 2006; Fronstin et al. 2005; Temcheff et al. 2011), hence it 
is now clear that mediators form an important part of pathways between childhood 
behaviour problems and long-term outcomes.   
A corollary is that interventions targeting mediating factors would likely 
ameliorate the long-term, adverse effects of childhood behaviour problems. Early-
adolescent school engagement is one possible target suggested by the ATP research, 
while efforts to boost secondary school completion would also be valuable. Thus, as 
well as intervening in the preschool and early elementary school years to prevent the 
development of behaviour problems, interventions at later stages targeting mediating 
paths may prove valuable in curtailing their long-term, deleterious effects. 
 No mediating effects were found for childhood reading difficulties, at least on 
the aspects examined here. Effects were expressed directly and not through other 
factors. Hence remediation for reading difficulties appears to be the major 
intervention required to reduce the effects of reading difficulties-only on educational 
and occupational outcomes (children with comorbid reading difficulties and 
behaviour problems would require broader interventions as discussed above).  Our 
research showed that young people with reading difficulties-only were resilient in 
other areas, hence interventions targeting social and behavioural adjustment would 
be unlikely to have much effect and are not suggested by our findings.   
 
6.1.6$ Sex$differences$
 Another valuable learning from the ATP studies is the importance of child 
sex in pathways to and from reading difficulties, with the findings often differing for 
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boys and girls.  Our research on this issue is important as many prior studies had 
investigated reading difficulties in boys only.  Our findings reveal that boys and girls 
do not significantly differ on rates of reading difficulties; however, there are sex 
differences in the overlap between reading difficulties and behaviour problems which 
is much more common in boys (Paper 3). Additionally, boys classified as having 
comorbid reading and behaviour problems had been significantly more problematic 
in toddlerhood and early childhood than girls similarly classified (Paper 1).  Hence, 
pathways to reading difficulties appear to differ across the sexes in their degree of 
overlap with behaviour problems and the severity of problems at earlier 
developmental stages.  
Interestingly, similar findings to those above are found when examining sex 
differences in the persistence of learning difficulties and the factors associated with 
recovery.  Girls and boys did not significantly differ on rates of persistence (Paper 4), 
indicating that child sex does not affect the course of learning difficulties.   This is an 
important finding, as it suggests that reading difficulties in girls (which can be 
overlooked because they less often exhibit behaviour problems) require as much 
remedial effort as those of boys.  However, while our research provided insight into 
the factors contributing to persistence or recovery in boys, it was not able to do so for 
girls (Paper 4).  It seems that factors not included in our research must be 
responsible, with specific language deficits the most likely. Overall, the ATP 
research is much less informative about the pathways to and from reading difficulties 
for girls than boys and more research is needed on this issue.  
 
6.1.7$ Timing$of$interventions$$
Our research shows that few children recovered from reading difficulties after 
these were identified in the third year of elementary school (7-8 years; Papers 2 and 
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4).  It seems that reading difficulties can be reliably be identified by this age. Other 
research shows that interventions for reading difficulties provided after 9 years have 
much lower rates of success than interventions provided at earlier ages (Suggate, 
2010), perhaps due in part to the slower rate of growth in learning that occurs after 
grade 2 than prior to it (Baker, Smolkowski, Katz, Fien, Seeley, Kame’Enui, & Beck, 
2008).  
Interventions for reading difficulties would likely be most effective if 
provided earlier than the third year of elementary school, given the persistence of 
reading difficulties identified in the third year.  With regard to interventions for 
behaviour problems, these would seem to be indicated in preschool and the early 
elementary school years to prevent the onset and entrenchment of behaviour 
problems as well as the development of reading difficulties. Additionally, 
interventions are needed later to ensure that vulnerable children make a successful 
transition to secondary school and develop a strong sense of school engagement, 
which will help prevent early school drop-out.  
A summary of the major implications arising from the ATP series of studies 
is provided below (Table 6.1). 
Table$6.1:$$
Summary$of$major$implications$from$the$series$of$studies$
Issue addressed Implications  
Clarification of hypothesised 
pathways: 
a)! BPs ! RDs;  
b)! RDs ! BPs;   
c)! another condition causes RDs and 
BPs; 
d)! each exacerbates the other 
Support for the first pathway; no support 
for the second; partial support for the third 
and fourth; aetiology of reading difficulties 
is multi-faceted and complex 
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Comorbidity between behaviour 
problems and reading difficulties 
Comorbidity conveys much higher risk 
than single problems; is prognostic of long-
term problems 
The impact of single problems 
(reading difficulties or behaviour 
problems) 
Each is a separate risk for educational and 
occupational outcomes 
Types of behaviour problems 
implicated in the development and 
persistence of reading problems 
ADHD-type and aggressive-oppositional 
problems were precursors of reading 
difficulties and predictors of its persistence; 
internalising problems were not 
Mediated effects Mediated pathways form an important part 
of developmental pathways for behaviour 
problems 
Sex differences No sex differences in rates of reading 
difficulties or their persistence; but 
differences in the overlap with behaviour 
problems and factors related to persistence 
Timing of interventions Reading difficulties can be reliably 
identified by year 3 of elementary school; 
interventions should be provided prior to, 
or by, this stage 
$
6.2$$ What$Works?$
 This thesis has shown that childhood reading difficulties and behaviour 
problems are critical influences on children and influence longer-term wellbeing in 
areas such as school engagement, school dropout and occupational success. It is 
therefore vital that the two childhood problems are prevented or effectively 
addressed. The next step is to identify promising programs that address the 
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implications stemming from the ATP findings.  Accordingly, I next present an 
overview of intervention and prevention programs that have the potential to interrupt 
problematic developmental pathways.  It is well known that intervening early in 
pathways is vital as there is still flexibility and openness to change and therefore a 
greater chance of success (Loeber, Farrington, & Petechuk, 2003).  It can be much 
harder to achieve change once problems have become entrenched. “Early in 
pathways” does not necessarily mean early in life, as problematic pathways can 
begin at various developmental stages.  
The next section describes interventions and policies that can address the 
challenges of four sensitive developmental periods that our research has identified – 
the prevention of behaviour problems and nurturing of school readiness in the 
preschool period, the timely identification and treatment of reading difficulties and 
behaviour problems in early elementary school, the fostering of school engagement 
in early secondary school, and the prevention of school drop-out in late secondary 
school. I first review interventions that appear promising in Section 6.2.1 and then 
discuss implications of the findings for educational policies and systems in Section 
6.2.2. A comprehensive account of promising interventions is not possible, but those 
discussed have been shown to be effective and are particularly relevant to our ATP 
findings.  
 
6.2.1$$ Promising$interventions$
6.2.1.1% Preschool%interventions%
Preschool can be the first time that behaviour problems and learning 
difficulties consistently emerge.  (While problems may be evident earlier, these are 
often transitory and wane over time.)  It is also a time when children are building 
skills that will be needed in elementary school.  Being “school ready” paves the way 
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for a successful transition and contributes to short- and long-term academic progress, 
as shown by a large body of research (e.g., Magnuson & Waldfogel, 2005; Sabal & 
Pianta, 2012; Smart et al., 2008).  Many children start elementary school unprepared 
for this new environment; for example, one study showed that almost half of the 
first-grade elementary school teachers surveyed believed that the majority of their 
pupils were not ready for school at school entry (West, Denton, & Reaney, 2001).   
Interventions targeting children’s school readiness are therefore among the 
most promising for preventing or intervening early in the development of learning 
difficulties and behaviour problems.  School readiness encompasses children’s 
cognitive, language and socio-emotional capacities, as well as their healthy physical 
development, general knowledge and approaches to learning (Smart et al., 2008).   
Successful interventions generally target multiple areas of functioning and typically 
involve children, parents or teachers. 
The Chicago Child-Parent Education Program (CCPEP) is a successful 
large-scale, universal prevention program for pre-school-aged children from 
disadvantaged families.  It spans preschool and early elementary school and aims to 
enhance children’s academic success (Reynolds, 2000). The CCPEP has four main 
components: a) the development of children’s reading, language and mathematical 
skills; b) parental involvement in the preschool program; c) access to services such 
as health screening, nursing services, and speech therapy; and d) the extension of the 
program into the early elementary school years (e.g., through small class sizes, 
provision of teacher aides, and input into the curriculum) (Reynolds, 2000).  
Longitudinal evaluations found that a group who took part in CCPEP showed 
significantly better academic achievement in elementary and secondary school, less 
grade repetition or need for remedial services, and higher rates of secondary school 
completion than a matched comparison group (Reynolds, 1995; Reynolds, 2000). 
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CCPEP parents showed greater long-term investment in their children’s education 
(Reynolds, 1995). The positive benefits carried through to 28 years over a range of 
areas of life, such as less involvement in criminal behaviour or substance misuse, 
less need for public aid, better occupational outcomes, and higher rates of home 
ownership (Reynolds, Temple, Robertson, & Mann, 2001, 2002; Reynolds, Temple, 
Ou, Robertson, Mersky, Topitzes, & Niles, 2007).  
 In terms of the ATP findings, key features of the CCCPEP are its intensive 
focus on children’s language and cognitive development; their social and emotional 
wellbeing; the extension of the program into elementary school to consolidate the 
gains made in preschool; and the involvement of parents through the requirement for 
them to participate in the CCPEP for at least one half day per week as well as 
helping parents to foster children’s learning at home.  
Another promising preschool program is the Circle of Security in the 
Classroom (COS-C; Cooper, Hoffman, & Powell, 2017), an extension of the Circle 
of Security Program for Parents.  COS-C targets preschool educators and caregivers, 
focusing on the key relationships and processes that support children’s socio-
emotional development. The program’s overarching aim is to increase children’s 
school readiness through the fostering of secure relationships between children and 
teachers and the creation of classrooms that promote children’s confidence to attempt 
new or challenging learning activities.  
The COS-C particularly highlights teachers’ roles as facilitators of children’s 
emotional wellbeing, emphasising the need for children’s learning to take place in a 
nurturing, supportive environment that recognises and values each child’s uniqueness 
and talents.  Additionally, it has valuable implications for elementary and secondary 
school systems.  For example, student perceptions of schools as being safe and fair 
places where they are treated with respect and are supported in their learning have 
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been found to be key contributors to adolescent school engagement, which in turn is 
a major contributor to academic achievement and school retention (Catalano, 
Haggerty, Oesterle, Fleming, & Hawkins, 2004).  These characteristics reflect key 
features of the COS-C approach. 
From an ATP perspective, the COS-C program would be particularly 
valuable as a means of preventing child behaviour problems, and therefore the later 
development of reading difficulties, as it addresses core relationship vulnerabilities 
that often lead to behaviour problems (Green & Goldwyn, 2002).  It also highlights 
the need for classroom environments that enable children to make the most of the 
learning opportunities provided.  COS-C thus fosters a positive approach to learning, 
a vital component of school readiness.  
Another successful preschool program is the U.S. Incredible Years (IY; 
Webster Stratton & Herman, 2010) which was designed for children already showing 
severe conduct or oppositional defiant behaviour problems.  The IY has also been 
effective for children with ADHD (Jones, Daley, Hutchings, Bywater, & Eames, 
2007), and as a universal preventative program for high risk populations (Webster-
Stratton, Reid, & Stoolmiller, 2008). While originally for pre-school aged children, it 
has been expanded to cover children from zero to 12 years of age.  
The IY provides training for parents, teachers and children, with base and 
add-on components. The parent component helps parents move from negative 
communication styles to positive ones, develop effective discipline techniques, learn 
problem solving skills and anger management, build family support networks, and 
increase their school involvement (Webster Stratton, Reid, & Hammond, 2001).  The 
teacher component covers the same areas and also trains teachers to use classroom 
strategies that foster children’s social and emotional competencies, as well as 
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encouraging parents’ involvement in children’s schooling (Webster Stratton, et al., 
2001).  
The child component teaches children to understand and verbalise their 
feelings, develop anger-management and self-control skills. learn prosocial 
behaviours, develop better peer relationships and abilities to work in groups, learn 
how to behave in class, and become more confident and emotionally secure (Webster 
Stratton, Reid, & Stoolomiller, 2008). The program has been used in many countries 
beyond the U.S. (including Australia e.g., Lees & Ronan, 2008), and a large body of 
research shows lasting positive effects for children and parents (e.g., Jones et al., 
2007; Menting, de Castro, & Matthys, 2013; Posthumus, Raaijmakers, Maassen, van 
Engeland, & Matthys, 2012; Webster-Stratton, Rinaldi, & Reid, 2011).   
In terms of the ATP findings, the Incredible Years is valuable as a means of 
intervening in the pathway from behaviour problems to reading difficulties.  It opens 
the possibility that if children’s behaviour problems can be alleviated, their learning 
can develop normally (unless there are other contributing factors present such as 
language deficits).  There can also be social and interpersonal benefits such as better 
relationships with peers and teachers.  Additionally, while the program primarily 
focuses on child behaviour problems, it also targets learning-related attributes and 
academic skills.  It would therefore be likely to increase children’s school readiness 
and later academic success. 
 
6.2.1.2% Early%elementary%school%interventions%
The ATP findings strongly suggest that interventions in early elementary 
school should focus on child reading difficulties and behaviour problems.  Some 
children will need only one of these type of interventions, but others will need both.  
I first review evidence about the effectiveness of interventions to remediate reading 
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difficulties (these do not consider whether children have co-occurring behaviour 
problems) and then look at programs specifically designed for children showing co-
occurring reading and behavioural difficulties. 
 A recent meta-analysis by Galuschka and colleagues of randomised control 
trial studies investigated the effectiveness of differing types of interventions for 
allaying child and adolescent reading difficulties (Galuschka, Ise, Krick, & Schukte-
Körne, 2014).   The types of interventions assessed were: training in reading fluency, 
phonemic awareness, reading comprehension, phonics, auditory skills, medical 
treatments e.g., prescription drugs, the use of coloured overlays or lenses, motor 
exercises, and (surprisingly) sunflower therapy.  Only phonics instruction was found 
to significantly improve reading and spelling in children and adolescents with 
reading disabilities.  Similarly, a Cochrane review looking just at phonics training for 
poor readers found that it resulted in significant improvements in word reading 
accuracy, letter-sound knowledge and non-word reading accuracy (McArthur, Eve, 
Jones, Banales, Kohnen, Anadakumar, ... Castles, 2012).  These findings fit with a 
vast literature showing that phonological skills including phonics abilities are the 
most powerful contributors to the development of reading skills in general child 
populations (e.g., Brady & Shankweiler, 2001).  
Turning now to interventions for children who have reading difficulties and 
behaviour problems, few studies were located on this issue. Some investigated the 
effectiveness of literacy interventions with this sub-group and these are first 
discussed, while others targeted both problems (and are discussed later).  Two 
studies by Nelson and colleagues examined the effectiveness of the Stepping Stones 
to Literacy pre-reading program (SSTL) in increasing pre-reading literacy skills in 
kindergarten-grade children at risk of behaviour problems and reading failure 
(Nelson, Benner, & Gonzales, 2005; Nelson, Stage, Epstein, & Pierce, 2005).  The 
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SSTL program targeted phonemic and phonological awareness, sound and letter 
identification, sentence meanings, and serial processing (rapid naming).   
Both studies found larger gains for SSTL children on phonological 
awareness, letter identification and rapid naming than comparison children. Nelson, 
Stage et al. (2005) also investigated whether SSTL led to social and behavioural 
changes but found no significant differences between the SSTL and comparison 
groups on teacher ratings of children’s classroom competence, emotional and 
behavioural control, and self-confidence.  
The final study in this genre provided phonological skills training for first-
grade children showing phonological deficits and higher-than-average problem 
behaviours (Lane, O’Shaughnessy, Lambros, Gresham, & Beebe-Frankenberger, 
2001).  The study is limited by its lack of a comparison group and small sample size 
(n=7) but its findings are nevertheless relevant.   All children showed significant 
gains on word attack skills and oral reading fluency.  They also showed fewer 
classroom behaviour problems during the intervention but the behavioural gains 
persisted for only one child post-intervention.  
These studies show that interventions targeting phonological skills are 
effective in increasing the reading skills of children at risk of co-occurring reading 
and behaviour problems (as they are for children with reading difficulties alone).  
However, the studies investigating behavioural change did not find lasting effects, 
suggesting that literacy-oriented interventions cannot be expected to reduce problem 
behaviours in children with co-occurring problems. 
 Comparison of interventions targeting a single problem -  reading or 
behaviour problems -  and those targeting both problems can shed light on whether 
more powerful effects are obtained when both problems are addressed.  This issue 
was explored in the meta-analysis by Stewart, Benner, Martella and Marchand-
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Martella (2007).  Their review compared five studies targeting reading, seven 
targeting behaviour, and five targeting both problems. Most studies were of 
elementary school students who were at risk or already showing serious difficulties.   
Reading-only interventions resulted in positive treatments effects on reading 
but not behaviour; behaviour-only interventions yielded positive effects on behaviour 
and reading (albeit smaller on reading than behaviour); while intervention targeting 
reading and behaviour improved both conditions and produced the largest gains on 
reading. However, the researchers noted that at the time of the study, interventions 
targeting both problems were scarce despite their obvious advantages. 
 More research is needed on the efficacy of interventions that target reading 
difficulties and behaviour problems simultaneously.  Nevertheless, the scarce 
research available suggests that integrated interventions offer the most promise in 
helping children overcome reading and behaviour difficulties when both problems 
are present.  
 
6.2.1.3% %Early%secondary%school%interventions%
The most salient early-secondary school intervention suggested by the ATP 
findings is keeping young people engaged and connected to school.  School 
disengagement is a powerful predictor of early school drop-out (Henry, Knight, & 
Thornberry, 2012; Rumberger & Lim, 2008), therefore school engagement is a clear 
intervention target.  Hancock and Zubrick’s (2015) literature review of children and 
young people at risk of school disengagement found that successful interventions 
included the following elements: a focus on young people from disadvantaged or 
socially excluded families (as these sub-populations are at greater risk); the provision 
of varied learning experiences that can cater for students with differing capacities 
and interests; fostering student-teacher relationships; and taking a positive approach 
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that builds on students’ strengths and uses constructive rather than punitive methods.
  
The Seattle Social Development Project and the Raising Healthy Children 
Project have successfully targeted school bonding and engagement among high risk, 
U.S. middle school-aged children (Catalano et al., 2004). Multi-modal interventions 
targeted teachers’ classroom instruction and management practices, focusing on 
proactive classroom management, interactive teaching methods, co-operative 
learning, effective reading instruction, teacher coaching, and attention to children’s 
peer relationships; parent training, encompassing behaviour management skills, 
academic support skills, and interaction skills; and child skills development, such as 
interpersonal problem-solving skills.  
The interventions were effective in increasing school bonding in children 
which was then linked to positive long-term outcomes such as better academic 
performance and social competence and lower rates of negative outcomes such as 
tobacco, alcohol and illicit drug use, criminal involvement, gang membership and 
school drop-out.  Effects could be seen up to nine years later. Catalano and 
colleagues concluded that “providing socializing agents the skills to enhance the 
social environment of school students resulted in more bonding to school, which in 
turn led to enhanced academic achievement and reduced problem behaviour” 
(Catalano et al. 2004, pp. 257). 
Interventions targeting students’ social and emotional learning (SEL) may 
also increase young people’s connectedness to schools.  SEL helps students to 
recognise and manage their emotions, set and achieve positive goals, appreciate and 
value others’ perspectives, form and keep positive relationships, make responsible 
decisions, and appropriately handle interpersonal interactions (Elias, Zins, 
Weissberg, Frey, Greenberg, Haynes, ... Shriver, 1997).  The meta-analysis of 
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Durlak, Weissberg, Dymnicki, Taylor, and Schellinger (2011) examined 213 school-
based, universal SEL interventions involving over 270,000 students, with school 
bonding among the outcomes studied.  Positive effects of SEL on students’ attitudes, 
which included school bonding, were found.  Thus, SEL interventions may be 
another promising avenue for increasing school connectedness.    
In summary, school connectedness is an important contributor to adolescents’ 
academic performance, school retention, and socio-emotional wellbeing, which has 
led to the development of interventions aimed at increasing school engagement.  
These have been successful in increasing students’ engagement, with flow-on effects 
on their academic achievement and school retention also found.  However, ATP 
findings suggest there may be particular challenges for young people with a history 
of behaviour problems who may need more direct support to maintain school 
engagement. These could include the offering of a broader curriculum, more 
opportunities for vocationally-oriented learning, recognition of non-academic 
achievements, and a higher focus on socio-emotional wellbeing, as will be discussed 
in Section 6.2.2.3. 
 
6.2.1.4% %Late%secondary%school%interventions%
A key issue in late secondary school is preventing school drop-out.   Our 
findings, along with much other research (e.g., Fergusson, Swain-Campbell, & 
Horwood, 2002; Lansford, Dodge, Pettit, & Bates, 2016; Maynard, Salas-Wright, & 
Vaughan, 2015), show that secondary school completion is a crucial gateway to 
tertiary education and career development, as well as to wellbeing across a range of 
long-term outcomes.  Thus, an important intervention target in late secondary school 
is to keep students at school until they complete their secondary education.   
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 Several meta-analytic reviews have examined the effects of school drop-out 
prevention programs (e.g., Hammond, Linton, Smink, & Drew, 2007; Klima, Miller, 
& Nunlist, 2009; Lehr, Hansen, Sinclair, & Christenson, 2003).  More recently, 
Wilson and Tanner-Smith (2013) examined 152 drop-out prevention studies 
conducted between 1985 and 2010.  Twelve types of interventions were assessed: 
community service, vocational training, mentoring or counselling, college-oriented 
programs, skills training, school or class restructuring, case management, 
supplemental academic services, alternative schooling, multiservice packages, 
attendance monitoring and “other” types of programs.   All types of programs (with 
the exception of the “other” category) were effective in keeping young people at 
school with no specific type being clearly superior.  However, implementation 
quality was important, as was program length. It was notable that the programs 
reviewed were intensive, ran for a significant time period, and often involved 
considerable changes to school structures, with an example provided below.  
Check and Connect (C+C) is a promising U.S. program designed for 
secondary school students showing learning, emotional and/or behavioural 
difficulties (Christenson, Sinclair, Thurlow, & Evelo, 1999).  While primarily a U.S.-
based program, it has also been provided in other countries including Australia and 
New Zealand. C+C has generally been used with students in years 9 to 12 and runs 
for at least two years. Each student has a personal aide who acts as a mentor, 
advocate, coordinator of services, and motivator. Aides also regularly check how 
students are going in terms of their attendance, behaviour, and academic 
performance; and they work with parents to support young people’s learning. The 
program has had positive effects on school retention, attendance, performance and 
discipline (Maynard, Kjellstrand, & Thompson, 2014; Sinclair, Christenson, Evelo, 
& Hurley, 1998; Sinclair, Christenson, & Thurlow, 2005).  
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In one study, C+C was combined with a reading intervention for secondary 
school students who were struggling readers (Roberts, Vaughn, Fall, & Vaughn, 
2013; Vaughn, Roberts, Wexler, Vaughn, Fall, & Schnakenberg, 2015). Four groups 
were compared: Reading only, C+C only, C+C and Reading, and a Control group of 
poor readers who received regular classroom instruction. Students given the reading 
program (with and without C+C) made significant gains on reading comprehension 
compared with the control group, while those given C+C showed significantly higher 
post-intervention levels of school engagement than controls. These findings show 
that C+C can be combined with other types of interventions. 
 Summing up, school drop-out is an important issue in late secondary school.  
Fortunately, many prevention programs are available that have proven success.  As 
no one type of approach stands out as being the most effective, choice of approach 
can be based on schools’ and students’ individual needs.  However effective drop-out 
prevention programs are generally intensive, sustained for a considerable period 
(often several years), and sometimes involve substantial change in how schools run. 
They therefore require a considerable investment.  
 
6.2.2$$ What$could$preschools$and$schools$do?$
 What does the research and intervention literature mean in a practical sense 
for preschools and schools?  In the next section, I offer some thoughts on school 
policies and structures that could be considered (but please note that this is not my 
area of expertise). 
 
6.2.2.1%% Strategies%for%preschools%
 Australian preschools do a great job in providing a stimulating and supportive 
environment in which children can flourish. While it is important to allow children to 
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progress at their own speed, they also need to develop skills that will help them make 
a good start to elementary school.  This does not mean that preschools need to 
become “schools” for young children.  Rather, they should prioritise the 
development of school readiness skills as well as the growth of creativity, social and 
physical skills. It is notable that successful interventions such as the Chicago Child-
Parent Education Program have an explicit and high educational focus. 
 Thus, the development of children’s literacy, pre-reading and number skills 
should be a high priority for preschools and child care centres providing preschool 
education programs (called preschools hereafter).  This can be especially important 
for children from disadvantaged families who may have less home support for the 
development of these skills. Programs are needed which set out the literacy and 
mathematics education that preschools will provide.  A tailored plan for each child 
would be optimal, which would involve an initial assessment of where they are at, 
activities to enhance skills development, and checking of progress.  Ideally, parents 
would be made aware of their child’s plan and helped to reinforce learning progress 
at home. Preschools and parents would therefore work together to help children 
develop their potential or remedy any problems that may be emerging.  Much of this 
is best practice and to some extent already in place in Australian preschools.   
Similarly, individualised programs for children showing behaviour problems 
are needed so they can be helped to overcome them (e.g., through the use of a 
behavioural change program, one-on-one teacher attention, setting of small, 
achievable behavioural targets, and praise and reward for appropriate behaviours).  
Again, preschools and parents need to be “on the same page” so that children’s 
behaviour problems can be redressed.  
This raises the question of whether children need more time in preschool so 
that a balanced, in-depth mix of educational, social and physical activities can be 
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provided.  At present, the Australian Government part-funds preschool attendance 
for 15 hours per week for all children in the year prior to attending elementary 
school, with top-up parent payments also required.  In most preschools, this equates 
to three 5-hour days per week (although some have other time and day 
arrangements).  Programs are delivered by accredited early childhood teachers and 
must meet National Quality Frameworks.  Additional hours of pre-school education 
are fully funded by parents; for example, preschool programs for 3-4 year olds are 
self-funded.  However, many families whose children would benefit the most from 
additional hours of preschool are unable to afford it.  
Are 15 hours of preschool at 4-5 years enough?  Many successful preschool 
interventions provide more than 15 hours of attendance, and the number of hours 
spent at preschool seems to be an important contributor to their success (Reynolds, 
2000; Warren, O’Connor, Smart & Edwards, 2016).  There would likely be benefit in 
increasing the hours of preschool, perhaps by an extra 5-10 hours per week. More 
class time could be provided and there would also be more time for informal social 
interactions which could help reduce child behaviour problems. While the provision 
of more preschool hours would require a large financial commitment from 
governments, there would be cost savings in the long run resulting from a reduction 
in the number of children who later struggle with learning and need additional 
services. Providing more government-funded hours of 4-5 year-old preschool is one 
tangible action that could be taken and if tied to a more in-depth educational focus, 
could have substantial benefits for children. They are, after all, our nation’s future. 
 
% %
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6.2.2.2% Strategies%for%elementary%schools%
The first few months of elementary school can be a culture shock for children 
if not well managed and may set in train emotional and behavioural difficulties. 
Transition programs are widely used to ease children’s transition.  It is important that 
preschools and schools both play a role in preparing children for elementary school.   
Preschools could help children mentally prepare (e.g., while it will be different from 
preschool, for example there will be more kids and teachers, there will be exciting 
new opportunities, such as new playmates, sports, library, and other interesting 
activities).  Schools could help children adapt to the very different elementary school 
climate by providing a flexible first year classroom environment that gently moves 
children into the regular routine of school.   
A flexible and supportive elementary school environment would be enhanced 
by keeping class sizes small.  For example, the Chicago Child-Parent Education 
Program (which was reviewed earlier in Section 6.3.1.1) required class sizes to be 
relatively small in the elementary schools participating in the program, and this was 
believed to be a vital part of the program’s success (Reynolds, 2000).  Restricting 
class sizes in the first year of elementary school (e.g., to no more than 18-20 
students) is a strategy that could help children make a successful transition and is 
supported by research (e.g., Finn, Gerber, Boyd-Zaharias, 2005; Whitehurst & 
Chingos, 2011).  Smaller class sizes are also linked to better outcomes at later stages 
of children’s schooling (e.g., Lamb, 2007; Rumberger & Thomas, 2000), so could be 
considered for older children as well.   
I have made the case in this thesis that children’s reading difficulties and 
behaviour problems should be treated early, before they become entrenched.  
Schools need efficient systems in place to identify children who are falling behind in 
reading so that remediation can be provided as soon as possible.  To this end, the 
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Australian Government suggested a new policy initiative on 17th September 2017 to 
assess reading and mathematics skills in all grade 1 children across our nation using 
a specific-purpose test administered one-on-one by teachers to identify children at 
risk of learning difficulties.  
While the proposal has received criticism (being interpreted as a way of 
checking up on teachers and schools), our findings suggest the policy could play a 
vital role in the prevention or entrenchment of reading difficulties.  It is essential, 
however, that it is backed by timely and well-resourced interventions.  This new 
initiative could be an example of a promising system-wide preventative approach, 
especially if it results in effective support being provided for children identified as 
being at risk.  
Thought also needs to be given to what can be done at an individual school 
level to identify and treat reading difficulties and behaviour problems.  This may 
require changes to school structures and processes. One approach that shows 
potential is the Three Tier System used in the U.S to alleviate reading difficulties 
(Gersten, Compton, Connor, Dimino, Santoro, Linan-Thompson, & Tilly, 2008).  
The approach is summarised below in Figure 6.1.  
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$
Figure$6.1:$Summary$of$the$Three$Tier$System$of$Reading$Remediation$
$
The Three Tier System is attractive because it lays out a structure for dealing 
with students’ reading difficulties that has clear, well-articulated steps and processes.  
It uses best practice methods for teaching reading, builds in screening and 
monitoring to catch problems early, and recognises that some students will need 
intensive help but others will need less intensive support to recover from reading 
difficulties.  It provides a more systemic approach to the identification and treatment 
of reading difficulties that in the long-run will help prevent their development. 
Accumulating evidence supports the value of the Three Tier approach in mitigating 
children’s reading difficulties when compared to “business as usual” methods (e.g., 
Denton, Fletcher, Anthony, & Francis, 2006; Denton, Tolar, Fletcher, Barth, 
Vaughn, & Francis, 2013; Kamps & Greenwood, 2005; Kamps, Abbott, Greenwood, 
Arreaga-Mayer, Wills, Longstaff, … Walton, 2007). 
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Similar systems and processes could be used by schools to promote positive 
student behaviour and address children’s behaviour problems.  A prime example is 
the School-Wide Positive Behaviour Support program (SWPBS; Horner, Sugai, & 
Vincent, 2005) which has generally been used with slightly older, middle-school 
U.S. students.  The SWPBS follows six main principles: a) the prevention of problem 
behaviours; b) a school culture that sets out behavioural expectations for students; c) 
direct teaching of positive behaviours; d) regular acknowledgement of appropriate 
behaviour; e) collection of data to track students’ behaviour; and f) investment in the 
staff providing the program.    The elements making up the SWPBS program are 
summarised in Figure 6.2 below (pp. 151). 
The SWPBS program has proven success in decreasing discipline problems 
(e.g., Luiselli, Putnam, Handler, & Feinberg, 2005) and improving school attendance 
(e.g., Freeman, Simonsen, McCoach, Sugai, Lombardi, & Horner, 2015).  While 
other types of programs are also effective, SWPBS’s strengths are its positive 
framework, whole-of-school focus, well thought-out logic of mild to intensive 
interventions; collection of data to inform decision making, and its capacity building 
for staff and schools.  It takes a proactive stance and lays out behavioural 
expectations for all children which it then helps them achieve. Children’s socio-
emotional wellbeing is treated as a vital component of school success along with 
academic performance.   
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Figure$6.2:$Summary$of$the$Three$Tier$School=Wide$Positive$$
$ $ $ Behaviour$Support$Program$
$
The synergy between the Three Tier System for reading remediation and the 
SWPBS for treating behaviour problems would likely make it easy to provide both 
programs in schools. There is evidence of enhanced effects when both types of 
program are provided (e.g., McIntosh, Chard, Boland, & Horner, 2006; Stewart et 
al., 2007).  Children’s reading difficulties and behaviour problems could then be 
tackled at the same time, which I have argued is essential. 
 
6.2.2.3% Strategies%for%secondary%schools%
 As well as helping students reach their academic potential, a crucial task for 
secondary schools is to foster student engagement which in turn will help prevent 
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school drop-out. There are several practical steps that secondary schools could take 
to prevent student disengagement (see Lamb & Rice, 2008).    
Since an academic pathway will not suit all students, the curriculum offered 
should be broad enough to cater for students’ differing interests and skill levels and 
help them pursue alternate pathways, especially in the senior years. This could 
include the provision of high quality vocational education and training (VET) which 
has been shown to increase school attendance and completion (Bishop & Mane, 
2004: Cummings, Dyson, Mujis, Papps, Pearson, Raffo, …. Crowther, 2008). 
Currently, VET programs are provided by some Victorian secondary schools 
(those which are registered training organisations) and other types of institutions 
(e.g., Technical and Further Education colleges). The programs cover a wide range 
of subjects such as animal studies, business, electrical industry, hospitality, sport and 
recreation. Access to VET is one way in which engagement may be increased in 
vulnerable students, although it is generally provided away from secondary school 
campuses.    
A secondary school structure providing a small number of core subjects and 
an array of electives could be another way of providing a broad curriculum.  This 
may also lead to smaller class sizes, which has been shown to help reduce early 
school leaving among at-risk students (Finn, Gerber, & Boyd-Zaharias, 2005; 
Rumberger, 2004). Additionally, a sharing of the curriculum offered across 
secondary schools within the same school district could provide access to a more 
diverse curriculum, which could involve students or teachers travelling across 
schools (although this could be organisationally and logistically difficult). 
Other strategies are needed to keep young people engaged and motivated, 
which can be especially difficult for those with learning or behavioural problems. 
One strategy already in place is the provision of careers education which would 
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enable students to learn about post-schooling vocational opportunities and entry 
requirements.  Gaining clearer ideas about future directions could help students stay 
focused and on track and has been found to be useful for students (Rothman & 
Hillman, 2008).  However, given that career directions are expected to change 
frequently over the current generation’s working lives, the value of leaving school 
with a flexible, generic skill-set rather than a specific set of accomplishments should 
be emphasised. The type of personal skills that will be an asset in the workplace 
should also be highlighted.  
A school culture that values diverse skills and interests could help keep 
students involved. Recognition of achievements beyond academic areas is important, 
using avenues such as school newsletters, assemblies, and materials for parents.  The 
provision of extra-curricular activities such as technological, environmental, 
sporting, performance, musical, drama, leadership, mentoring, public speaking and 
debating, volunteering, and social events could all play a part in increasing student 
engagement, a more general love of learning, and build self esteem.  There could 
also be value in seeking students’ opinions on the type of extracurricular activities 
offered, which could generate interesting new possibilities and stimulate students’ 
attention and investment. In short, a greater focus on non-academic activities and 
successes may help to increase student engagement. 
The creation of mini-schools or schools-within-schools, which group together 
students at a particular year level (or combination of years), is a strategy that has had 
success in preventing school drop-out among secondary school students (Kerr & 
Legters, 2004).  This generally involves each mini-school having its own separate 
physical area and small team of teachers. Mini-schools mirror to a certain extent the 
more student-centred and personalised elementary school climate.  They can foster 
the development of a culture in keeping with students’ developmental stage and 
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interests, promote teacher-student relationships, and students’ sense of belonging.  
Thus, another strategy that could be considered by secondary schools is the creation 
of mini-schools although this would likely involve a substantial organisational and 
cultural change.  
A conundrum for secondary schools is where to allocate their experienced 
and most effective teaching staff.  Secondary schools tend to be judged by their 
academic success, hence the most experienced and able teachers are often allocated 
to the senior years.   However, school disengagement is known to increase in early 
secondary school (Benner, 2011; Klem & Connell, 2004) at a time when many 
students are being taught by less experienced or less qualified staff.   It is possible 
that a lack of experienced teachers in junior secondary school contributes to student 
disengagement.   Additionally, Australian and international research shows that 
schools following a model of allocating experienced teachers to the senior years and 
less experienced teachers to the junior years tend to have poorer student outcomes 
(Lamb, 2007; Neild & Farley-Ripple, 2008).  
 It is crucial that students in the early secondary years are given the benefit of 
exposure to experienced teachers which could be achieved through the provision of a 
mix of experienced and less experienced teachers.  All in all, secondary schools need 
to carefully consider the allocation of their teaching staff, and ensure that students in 
the early secondary school years are taught by highly experienced, as well as less 
experienced, staff. 
Finally, Balfanz and co-researchers identified four “warning flags” that were 
highly predictive of failure to graduate from secondary school which could help 
identify students needing additional support to stay in school (Balfanz, Herzog, & 
MacIver, 2007). Using longitudinal, administrative data from one U.S. school district 
for almost 13,000 students, children in grade 6 who had attended school for 80% or 
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less of the time, failed Maths or English, or received an unsatisfactory final 
behaviour mark were found to be at much greater risk of failing to graduate on-time 
from secondary school. In all, only 29% of those who had one or more flags 
graduated on-time from secondary school.  
These indicators could be promising, but it is essential that they are followed 
up with programs for young people in need of support (e.g. Check+Connect). 
Additionally, the information should be used sensitively, in a non-stigmatising way.  
Whether the indicators translate to the Australian context would also need to be 
established, and a similar set of flags and follow-up supports could be developed if 
this approach is thought useful. 
 
6.2.2.4%%%%%%%%%Learning%and%socio>emotional%monitoring%and%%
% % % surveillance%markers%%
There is growing policy and research interest in the development of a small 
set of key learning and socio-emotional monitoring and surveillance markers that are 
predictive of long-term outcomes and can be used to assist at-risk children.  To be 
most useful, the markers should be potentially modifiable.  Based on our findings, I 
suggest the following two markers (others are possible but these seem the most 
imperative):  
 
Marker 1: A combination of learning difficulties and behaviour problems 
in early elementary school 
 
Our findings clearly show deleterious, long-standing effects for children with 
dual reading difficulties and behaviour problems. While single problems also have 
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negative consequences, these tend to be less powerful.  Intervention addressing 
combined problems are needed to re-set harmful developmental pathways. 
 
Marker 2: School disengagement, especially in the transition to secondary school 
 
Our research suggests that school disengagement can cause a deterioration in 
developmental pathways, whereas school engagement may help improve pathways. 
Substantial gains could be achieved if school disengagement can be averted, 
especially the prevention of early school drop-out.  This is vital as secondary school 
completion is a crucial gateway to educational and occupational participation and 
psychosocial wellbeing, as shown by our own and other research.  
Where could information on these markers be obtained? Considerable 
information is collected at an individual school level.  Firstly, teachers would be 
aware of the children who have reading difficulties or behaviour problems.  They 
would also know whether problems are long-standing or transient, whether 
remediation had been provided, and its effectiveness. School records of children’s 
performance on tests and their school reports could also be valuable sources of 
information. Other school data on suspensions, expulsions, truancy or frequent 
detentions could shed light on children showing problematic behaviour. Data on 
student absenteeism is collected and reported for all students, and is a common 
indicator of school disengagement making this is another potential data source.   
However, national Australia-wide data would be preferable as children could 
be assessed using a consistent set of indicators.  There is excellent system-wide data 
on children’s learning progress through the National Assessment Program - Literacy 
and Numeracy which is collected annually for all Australian students in years 3, 5, 7, 
and 9.  This could be used for Marker 1.   There is also very good system-wide data 
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on all children’s socio-emotional adjustment in their first year of elementary school 
through the Australian Early Development Census (AEDC).  This information would 
be valuable in identifying those who are likely to experience later socio-emotional 
problems at school but whether problems have persisted would need to be verified.  
Children whose onset of socio-emotional problems occurs in later years would also 
be missed.  The AEDC is a possible system-wide screening data source for Marker 1 
but would not be as accurate as the collection of data on children’s socio-emotional 
adjustment in grade 3 in parallel with NAPLAN data collection.  
There does not appear to be system-wide data on school engagement in the 
later school years that could be used to collect information on Marker 2. School-level 
data appears to be the main data source available at present for Marker 2. 
 
6.2.2.5% Conclusions%
To conclude, I have described several interventions and practical strategies 
that preschools and schools could consider to help children overcome learning or 
behaviour difficulties.  There are doubtless many other possibilities, but the ultimate 
goal is to create a supportive learning and social-emotional climate in which all 
children, especially those at risk, can develop and thrive.  As expressed by Carol 
Hillman (1989) “A positive learning climate … is a composite of many things.  It is 
an attitude that respects children.  It is a place where children receive guidance and 
encouragement from the responsible adults around them.  It is an environment where 
children can experiment and try out new ideas…. It is an atmosphere that builds 
children’s self-confidence….  It is an environment that nurtures a love of learning”.  
If schools can achieve this, they will have “passed with flying colours”.  
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6.3$$ What$Next?$$Future$research$on$childhood$reading$
difficulties,$behaviour$problems,$and$their$impact$
 The final section of this thesis looks to the future, and outlines some research 
issues that could be investigated about childhood reading difficulties and behaviour 
problems, their implications, and consequences.  
As stated previously, one of the most significant problems in the research 
previously conducted on learning difficulties, behaviour problems, and their 
consequences has been the tendency to focus on each problem separately.  Failure to 
take into account the effects of the other problem obscures the true impact of each 
problem, especially in light of our findings of differentiated effects for children 
showing one or both childhood problems.  It is essential that future research on child 
learning difficulties and behaviour problems investigate (and not just control for) the 
effects of both types of childhood problems. If both types of problems are included, 
clarification of whether children’s behaviour problems have more widespread 
negative consequences than reading difficulties would be possible and would 
significantly advance scientific knowledge in this area. Future research could also 
consider taking a person-based approach which I believe would provide the clearest 
way of examining the unique and joint effects of both childhood problems 
simultaneously.  
Our research also points to the importance of investigating mediated, indirect 
effects in addition to direct associations when examining the consequences of the 
two childhood problems, especially if behaviour problems are the area of interest. 
Unless mediated pathways are examined, an inaccurate picture of the consequences 
of these child problems is likely to result. It is therefore crucial that future research 
investigate mediation of pathways. While mediated pathways were not found for 
RD-only group in our research, they may have been found if other potential 
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mediators were investigated, e.g., temperament style or social skills. It is important 
to determine whether the long-term consequences of reading-difficulties-only are 
evident in multiple areas of life or are confined to educational and occupational 
outcomes.   Hence, the possibility of mediation of the effects of reading-difficulties-
only should continue to be investigated. 
While there has been international research on the implications of child 
reading difficulties and behaviour problems for educational and occupational 
outcomes and for personal adjustment in adulthood (although little in the Australian 
context), there has been little investigation of their impact on intimate relationships, 
marriage and parenthood. These are key adult developmental tasks according to 
Erikson (1950) as well as crucial influences on personal wellbeing (e.g., Myers, 
1999; Proulx, Helms, & Buehler, 2007). The research conducted to date on the 
antecedents of intimate relationships and family formation has focused mainly on 
factors such as earlier family and peer relationships, attachment style, child abuse 
and neglect, and family factors such as socio-demographic disadvantage and 
parenting practices (e.g., Colman & Widom, 2004; Rauer, Pettit, Lansford, Bates, & 
Dodge, 2013; Simpson, Collins, & Salvatore, 2011).   
There appears to be very little research on whether the two childhood 
problems may also be antecedents of these outcomes although this seems likely. 
Research on this issue would provide a more complete understanding of the impact 
of both childhood problems over a wider range of life domains. It would be essential 
to investigate the separate and joint risk conveyed by the two childhood problems as 
well as whether effects are mediated by other characteristics. 
Another issue that could be examined is whether individuals with a history of 
child reading difficulties, behaviour problems, or both, lead less satisfying, happy 
and fulfilled adult lives and are less engaged in community and societal endeavours - 
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in other words, show lower levels of positive development (Seligman & 
Csikszentmihalyi, 2000). While lower levels of positive development might be 
expected for our childhood problem groups (especially those with behaviour 
problems), this is not a foregone conclusion as positive development is not merely 
the reverse of problematic development or an absence of problems (O’Connor, 
Sanson, Hawkins, Olsson, Frydenberg, Toumbouou, & Letcher, 2012).   I suggest 
this as an area worthy of investigation because it would again provide a more 
complete picture of the long-term consequences of the two childhood problems.  
The ATP study could make a valuable contribution in this area as it has 
collected in-depth information on positive development since mid-adolescence. We 
have identified five components of positive development: civic action and 
engagement; social competence; life satisfaction; trust and tolerance of others; and 
trust in authorities and organisations (Hawkins, Letcher, Sanson, Smart & 
Toumbourou, 2009). The ATP is thus well placed to examine whether young adults 
showing differing profiles of childhood problems differ on these facets of positive 
development. 
A large literature demonstrates intergenerational transmission of family 
disadvantage (e.g., poverty, welfare dependence, low parental education) for 
outcomes such as the next generation’s educational attainment, workforce 
participation and occupational mobility (e.g., D’Addio, 2007; Redmond, Katz, Smart 
& Gubhaju, 2013; Vauhkonen, Kallio, Kauppinen, & Erola, 2017).  However, much 
less attention has been given to whether behaviour problems and reading difficulties 
may be transmitted across generations (although there is some research showing that 
parental reading difficulties are risks for similar problems in the next generation, e.g., 
Scarborough, 2001; Snow, Burns, & Griffin, 1998).  Research on this issue could 
shed light on the aetiology of the two childhood problems.  It is possible that 
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intergenerational transmission occurs for specific groups; for example, 
intergenerational transmission of reading problems may be particularly pertinent for 
the RD-only group.  This would be an important theoretical clarification.  
 The ATP Generation 3 study is one of few studies world-wide that could 
investigate this issue as it possesses across-generation data on both childhood 
problems and has already identified groups displaying differing childhood reading 
and behavioural profiles.  It would therefore be able to investigate the risk of reading 
difficulties and behaviour problems transferring from one generation to the next.  A 
related question that could be investigated is whether there is intergenerational 
vulnerability for language problems among those whose parents had reading 
difficulties, as language problems are widely established powerful risks for reading 
difficulties (Scarborough, 2001).  This would be another valuable area of 
investigation, further clarifying the long-term consequences of childhood reading 
difficulties. 
In addition, this thesis has raised some questions about the future progress of 
the four ATP groups studied here that could be investigated.  As suggested earlier, 
given the greater salience of social transmission pathways for young people with a 
history of child behaviour problems, it is likely that they would be vulnerable to 
friendships with antisocial peers and more prone to engage in risk-taking activities 
such as antisocial behaviour, substance use, risky driving and gambling (as these 
activities frequently take place in a peer context, see for example Thornberry & 
Krohn, 1997).  Engagement in risk-taking can lead to personal and societal costs 
such as injury, addiction, acquisition of a criminal record, and damage to family and 
other social relationships.  These outcomes could, in turn, lead to further problems 
such as mental and physical health problems. Future analyses of the ATP data-set 
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could investigate these hypothesised developmental sequences and, in the long run, 
could inform prevention and intervention efforts. 
It is possible that pathways may change as the four groups studied here grow 
older or move through significant life transitions.  Investigation of changing 
pathways could enable identification of factors that promote improvement in 
pathways, as well as factors that are a source of vulnerability when pathways change 
for the worse. As well as adding to the knowledge base about pathways over the life-
course, this work could identify potentially modifiable factors that could be targeted 
in future intervention and prevention initiatives. 
 
 In conclusion, the body of research reported in this thesis has added 
substantially to the literature on childhood reading difficulties and behaviour 
problems.  It has provided valuable clarification of pathways between the two 
childhood problems and provided new evidence of their unique and joint 
consequences for outcomes in adolescence and early adulthood.  There is, however, 
more to be learned about the course and consequences of the two childhood 
problems.  The ultimate goal is to ensure that future generations of children can 
avoid or overcome these childhood problems with minimal long-term effects, 
allowing them to live their lives to the full. 
$$ $
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Appendix$B$Copy$of$Word$Knowledge$Test$Level$BB$
Form$R$
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Appendix$C:$Copies$of$Rutter$Parent$and$Teacher$Child$
Behaviour$Questionnaires$
Parent$Child$Behaviour$Questionnaire$
Below!are!a!series!of!descriptions!of!behaviour!often!shown!by!children.!!After!each!
statement! are! three! columns:! “Doesn’t! Apply”,! “Applies! Somewhat”! and! “Certainly!
Applies”.!If!the!child!definitely!shows!the!behaviour!described!by!the!statement,!place!
a!circle!around! the!2!under! “Certainly!Applies”.! ! If! he!or! she!shows! the!behaviour!
described!by!the!statement!but!to!a!lesser!degree!or!less!often,!place!a!circle!around!
the!1!under!“Applies!Somewhat”.!If,!as!far!as!you!are!aware,!the!child!does!not!show!
the!behaviour,!place!a!circle!around!the!0!under!“Doesn’t!Apply”.! !Please!put!ONE!
circle!against!each!statement.!
!
Please!complete!on!the!basis!of!the!child’s!behaviour!in!the!PAST$2$WEEKS.$
$
$ Statement$ Doesn’t$
Apply$
Applies$
Somewhat$
Certainly$
Applies$
1.! Very!restless,!often!running!about!or!
jumping!up!and!down.!Hardly!every!
still.!
0! 1! 2!
2.! Squirmy,!fidgety!child.! 0$ 1$ 2$
3.! Often!destroys!others’!belongings! 0$ 1$ 2$
4.! Frequently!fights!with!other!children.! 0$ 1$ 2$
5.! Not!much!liked!by!other!children.! 0$ 1$ 2$
6.! Often!worried,!worries!about!many!
things.!
0$ 1$ 2$
7.! Tends!to!be!on!own!–!rather!solitary.! 0$ 1$ 2$
8.! Irritable.!Is!quick!to!“fly!off!the!
handle”.!
0$ 1$ 2$
9.! Often!appears!miserable,!unhappy,!
tearful!or!distressed.!
0$ 1$ 2$
10.! Has!twitches,!mannerisms!or!tics!of!
the!face!or!body.!
0$ 1$ 2$
11.!! Frequently!sucks!thumb!or!finger.! 0$ 1$ 2$
12.! Frequently!bites!nails!or!fingers.! 0$ 1$ 2$
13.! Is!often!disobedient.! 0$ 1$ 2$
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14.! Cannot!settle!to!anything!for!more!
than!a!few!moments.!
0$ 1$ 2$
15.!! Tends!to!be!fearful!or!afraid!of!new!
things!or!new!situations.!
0$ 1$ 2$
16.! Fussy!or!overYparticular!child.! 0$ 1$ 2$
17.! Often!tells!lies.! 0$ 1$ 2$
18.! Bullies!other!children.! 0$ 1$ 2$
$
ARE!THERE!ANY!OTHER!PROBLEMS?!Please!give!details!
!
…………………………………………………………………………………………………!
…………………………………………………………………………………………………!
…………………………………………………………………………………………………!
…………………………………………………………………………………………………!
! !
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Teacher$Child$Behaviour$Questionnaire$
Below!are!a!series!of!descriptions!of!behaviour!often!shown!by!children.!!After!each!
statement! are! three! columns:! “Doesn’t! Apply”,! “Applies! Somewhat”! and! “Certainly!
Applies”.!For!each!statement,!please!circle!the!number!under!the!heading!that!best!
describes!the!child’s!behaviour.!
!
2.$ Certainly$Applies!!!!!!The!child!definitely!shows!the!behaviour!described!by!the!
statement!
1.$ Applies$Somewhat$$$$The!child!shows!the!behaviour!described!by!the!statement!
but!to!a!!!!!! !!!!!!lesser!degree!or!less!often!
0.$$ Doesn’t$Apply$ $$$$$$The!child!does!not!show!the!behaviour!
!
Please!put!ONE!circle!against!each!statement.!
!
Please!complete!on!the!basis!of!the!child’s!behaviour!in!the!PAST$2$WEEKS.!
!
$ Statement$ Doesn’t$
Apply$
Applies$
Somewhat$
Certainly$
Applies$
1.! Very!restless,!has!difficulty!staying!
seated!for!long.!!
0! 1! 2!
2.!! Truants!from!school.! 0! 1! 2!
3.! Squirmy,!fidgety!child.! 0$ 1$ 2$
4.! Often!destroys!or!damages!others’!
property.!
0$ 1$ 2$
5.! Frequently!fights!or!is!extremely!
quarrelsome!with!other!children.!
0$ 1$ 2$
6.! Not!much!liked!by!other!children.! 0$ 1$ 2$
7.! Often!worried,!worries!about!many!
things.!
0$ 1$ 2$
8.! Tends!to!be!on!own!–!rather!solitary.! 0$ 1$ 2$
9.! Irritable.!Touchy.!Is!quick!to!“fly!off!
the!handle”.!
0$ 1$ 2$
10.! Often!appears!miserable,!unhappy,!
tearful!or!distressed.!
0$ 1$ 2$
11.! Has!twitches,!mannerisms!or!tics!of!
the!face!or!body.!
0$ 1$ 2$
12.!! Frequently!sucks!thumb!or!finger.! 0$ 1$ 2$
13.! Frequently!bites!nails!or!fingers.! 0$ 1$ 2$
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14.! Tends!to!be!absent!from!school!for!
trivial!reasons.!
0! 1! 2!
15.! Is!often!disobedient.! 0$ 1$ 2$
16.! Cannot!settle!to!anything!for!more!
than!a!few!moments.!
0$ 1$ 2$
17.!! Tends!to!be!fearful!or!afraid!of!new!
things!or!new!situations.!
0$ 1$ 2$
18.! Fussy!or!overYparticular!child.! 0$ 1$ 2$
19.! Often!tells!lies.! 0$ 1$ 2$
20.! Has!stolen!things!on!one!or!more!
occasions!in!the!past!12!months.!
0! 1! 2!
21.! Unresponsive,!inert!or!apathetic.! 0! 1! 2!
22.! Often!complains!of!aches!or!pains.! 0! 1! 2!
23.! Has!had!tears!on!arrival!at!school!or!
has!refused!to!come!into!the!building!
in!the!past!12!months.!
0! 1! 2!
24.! Has!a!stutter!or!a!stammer.! 0! 1! 2!
25.! Resentful!or!aggressive!when!
corrected.!
0! 1! 2!
26.! Bullies!other!children.! 0$ 1$ 2$
$
Is! there!anything!else!unusual! about! this! child’s! behaviour,! or! are! there!any!other!
comments!you!would!like!to!make?!
!
…………………………………………………………………………………………………!
…………………………………………………………………………………………………!
…………………………………………………………………………………………………!
…………………………………………………………………………………………………!
!
 
 
 
